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Abstract
According to the Center of Disease Control and Prevention (2019), one
out of three US adults has prediabetes and healthful eating and physical activity
can help to prevent or delay the onset of Type 2 diabetes. This study examines
physical activity (frequency, duration, self-efficacy, and stage of change) and
healthful eating behavior (vegetable purchasing, preferences, preparation, and
intake) following a 6-week Market to Table intervention that includes an
experiential workshop series among participants who have prediabetes or are at
risk for prediabetes. Current participants or graduates of the Sentara
Rockingham Memorial Hospital (RMH) Medical Center Diabetes Prevention
Program and James Madison University faculty or staff who had been diagnosed
with prediabetes or are at risk were included in the intervention. The study was
implemented as a collaboration among Sentara RMH Medical Center, James
Madison University (JMU) Dietetics Program, and the Harrisonburg Farmers
Market. Weekly physical activity and healthful eating workshops were designed
using behavior change theories. Fitness trackers and survey instruments were
used to measure physical activity frequency, duration, and self-efficacy, and
vegetable purchasing, preferences, preparation, and intake. Data were collected
at baseline, 6 weeks and follow-up at 12 weeks. Retention of 75% resulted in 9
non-Hispanic, White participants (8 females, 1 male) who were an average age
of 56.5 (24-69) years. Overall, there were slight increases in self-efficacy of
physical activity, physical activity frequency and duration, number of vegetables
liked, and number of times participants shopped at the farmer’s market. In
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conclusion, community partnerships to provide programs for individuals with or
at-risk for prediabetes may support improved physical activity and healthful
eating practices. Health educators may use a similar model to reach other
communities in need of programs to address prediabetes.
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Chapter 1: Introduction

The prediabetes epidemic is at an all-time high with one of three US adults
having prediabetes (Center for Disease Control and Prevention [CDC], 2020a).
Prediabetes affects 34.2 million adults nationally, and in 2018 according to the
Virginia Department of Health, currently 2.1 million adults in Virginia have
prediabetes and 631,194 have Type 2 diabetes out of the 8.5 million people that
lived there (Bryant, 2020; CDC, 2020a; Virginia Department of Health [VDH],
2018). The 2015 County Health Rankings used data from 2011 and determined
that 2,592 (7%) of adults 20 years and older in Harrisonburg City and 5,713
(10%) in Rockingham County had diabetes (“County Health Rankings &
Roadmaps,” 2020). The 2020 County Health Rankings show that these
percentages have not changed (“County Health Rankings & Roadmaps,” 2020).
These numbers will continue to rise unless major lifestyle changes are made
among the individuals with prediabetes and those at risk for prediabetes. Many
individuals who have prediabetes are not diagnosed until it has progressed, and
they are instead diagnosed with Type 2 diabetes.
The likelihood of prediabetes increases if an individual has a family history
of diabetes, is overweight or obese, is physically inactive, and does not eat a
well-balanced diet (CDC, 2020a). Losing 5-7% of total body weight by
incorporating physical activity and healthful eating behaviors can help lower
blood pressure, blood sugar, and the overall risk of Type 2 diabetes (Knowler et
al., 2002). However, individuals may have a difficult time meeting recommended
physical activity and healthful eating behaviors and maintaining them. Only
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24.2% of US adults met the physical activity recommendation of 150 minutes per
week in 2018 (CDC, 2020a). According to the Centers for Disease Control and
Prevention (CDC), it is recommended that adults consume at least 1.5 to 2 cups
of fruit and 2 to 3 cups of vegetables per day (CDC, 2020b). In 2015, only 9% of
adults in the United States met the recommendations for vegetable consumption
and 12% met the recommendations for fruit consumption (CDC, 2020b). If these
behaviors are not changed and sustained long-term, the risk of developing Type
2 diabetes and its associated co-morbidities or other chronic diseases increases.
Applying behavior change theories to health program design,
implementation, and assessment has been effective for improving participant
health behavior (Markland et al., 2005). The use of Social Cognitive Theory
(SCT) and its constructs (e.g. self-efficacy, self-regulation, observational
learning) can be used to design a behavior change educational program to
incorporate physical activity and healthful eating behavior (Anderson et al., 2007;
Nigg, 2014). The use of the Transtheoretical Model (TTM) health behavior
change constructs (e.g. stages of change, processes of change, and decisional
balance) for educational interventions, has also resulted in improved physical
activity and healthful eating behavior (Markland et al., 2005; Resnicow et al.,
2006). Furthermore, assessing behavioral outcomes that result from the
intervention is useful for application of the intervention broadly in diabetes
prevention or treatment (Markland et al., 2005; Resnicow et al., 2006).
Previously, a community-based, theory-based Market to Table intervention
was piloted with adults who were post-bariatric surgery patients with the purpose
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of increasing and sustaining vegetable purchases, self-efficacy of vegetable
preparation, consumption of vegetables, and mindful eating practices (Walsh &
Burch, 2018). Thirty participants, who were 6-24 months post-operative, went
through the 12-week vegetable education intervention. The intervention included
six 2-hour experiential healthful eating workshops that had demonstrations and
mindful eating practice, as well as a feature of up to 3 seasonal vegetables that
were the focus of the meal, including educational information, and followed by
preparation of the recipe by participants and eating together. The intervention
was in collaboration with Sentara RMH, the JMU Dietetics Program, and the
Harrisonburg Farmers Market. This intervention resulted in increased shopping at
farmers markets and improved and sustained self-efficacy of vegetable
preparation, as well as improved mindful eating at 6 weeks follow-up. While
vegetable intake and variety were unchanged, the number of vegetables
preferred increased after the intervention.
Gaps in the Literature and Significance of the Study
Since physical activity and healthful eating are important factors in
preventing or delaying prediabetes and the onset of Type 2 diabetes, it is
important to consider the utility of this intervention for this growing population.
There is limited community-based, experiential, and theory-based physical
activity and healthful eating interventions with individuals at-risk or diagnosed
with prediabetes (Ruggiero, Oros, & Choi, 2011). Even though it is known that
healthful eating behaviors and increased physical activity may result in reduced
signs of prediabetes and delay the onset of Type 2 diabetes, it is less known if
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this type of intervention results in sustained behaviors after the intervention has
ended. Our study adds a physical activity component to original Market to Table
intervention to create a more holistic approach that may lead to greater
behavioral outcomes in a prediabetes population (e.g. improve physical activity
behaviors as well as enhance vegetable consumption behaviors), while
capitalizing on the unique existing collaboration of a local hospital, university, and
farmer’s market intervention. We include theory-based educational and
experiential workshops throughout the intervention that affect mediators to
behavior change (e.g. increase self-efficacy, self-regulation, social support,
knowledge and skills) for participants to gain the knowledge needed to make
long-term health behavior modifications. We hypothesize that by including a
physical activity component to the theory-based educational and experiential
Market to Table workshops will affect the mediators to behavior change causing
participants to gain the knowledge needed to make long-term behavior changes.
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Chapter 2: Review of the Literature

Type 2 Diabetes
Type 2 diabetes is a chronic disease that occurs when blood glucose is
too high and the body is not able to properly use insulin to adequately help
regulate glucose levels (National Institute of Diabetes and Digestive and Kidney
Disease [NIDDK], 2018). The diagnostic criteria for Type 2 diabetes consist of a
glycated hemoglobin (HbA1c) of 6.5% or higher, a fasting blood glucose of 126
mg/dl or higher, and a blood glucose level of 200 mg/dl or higher after an OGTT
(Colberg et al., 2016).
Major risk factors for Type 2 diabetes include obesity and physical
inactivity (NIDDK, 2018). Other risk factors include smoking, hypertension, and
high cholesterol (Virginia Department of Health [VDH], 2018). Between 20132016, 89.0% of adults in the United States who were diagnosed with Type 2
diabetes were also overweight or obese, which was considered as a body mass
index of 25 kg/m2 or higher (CDC, 2020a). According to the Virginia Department
of Health, 21.6% of smokers, 78.7% of overweight and obese adults, 40.3% of
physically inactive adults, 65.1% of those with hypertension, and 52.8% of those
with high cholesterol also have Type 2 diabetes (VDH, 2018). Virginia has a
higher percent of people with diabetes that also smoke, are physically inactive,
and have hypertension compared to adults in the United States as a whole (VDH,
2018).
The prevalence of Type 2 diabetes in the United States in 2018 was 10.5
percent of the population and the numbers continue to rise (CDC, 2020a). In
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2015, the prevalence of Type 2 diabetes in Virginia was 9.7% higher than the
national average (VDH, 2018). Type 2 diabetes accounts for up to 90 to 95
percent of all diagnosed diabetes cases and in 2015, diabetes was the seventh
leading cause of death in the United States (CDC, 2020a). This finding was
based on diabetes being a leading cause of death, but diabetes was also a
cause of death due to complications from diabetes for almost 300,000
individuals, which shows that diabetes is most likely an underreported mortality
risk factor.
In 2017, the total cost associated with diabetes in the United States was
$327 billion annually, the total for direct medical cost was $237 billion, and there
was $90 billion in reduced productivity associated with diabetes (CDC, 2020a).
Compared to individuals who are not diagnosed with diabetes, individuals with
diabetes spend 2.3 times as much on medical costs (CDC, 2020a).
According to the American Diabetes Association, diabetes can lead to
other serious health complications, such as heart disease, stroke, high blood
pressure, nerve damage, kidney disease, foot problems, eye disease, gum
disease and other dental problems, sexual and bladder problems, nonalcoholic
fatty liver disease, sleep apnea, depression, cancer and dementia (Colberg et al.,
2016; (NIDDK, 2018).The leading cause of new cases of blindness in adults over
18 years old in 2018 was diabetes and of the adults diagnosed with diabetes
11.7% of these individuals had a vision disability (CDC, 2020a).
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Prediabetes
Prediabetes is a condition that occurs when blood glucose levels are
elevated and higher than normal but do not meet criteria to be diagnosed as
diabetes (CDC, 2020a). The diagnostic criteria for prediabetes are determined by
testing fasting plasma glucose and HbA1c. The fasting plasma glucose is a
measure of the blood glucose level at the time a person has the test following
fasting and the HbA1c test is a measure of the average blood glucose over the
past 3 months (NIDDK, 2018). Prediabetes can also be tested by doing an oral
glucose tolerance test (OGTT), which is a measure of blood glucose at fasting
and then up to two hours after intake of 75 grams of oral glucose (NIDDK, 2018).
To be diagnosed with prediabetes an individual has to have an HbA1c of 5.7%6.4%, a fasting blood glucose of 100-125 mg/dl, and/or a blood glucose level of
140-199 mg/dl after an OGTT. If prediabetes is not well managed, it will further
progress to Type 2 diabetes.
Individuals that have prediabetes have some insulin resistance and the
pancreas does not make enough insulin to keep the blood glucose regulated in a
normal range (NIDDK, 2018). Without controlling the elevated blood glucose, the
risk for developing Type 2 diabetes increases. Development of insulin resistance
is not fully understood; however, being overweight or obese and physical
inactivity are major risk factors and, more specifically, visceral fat is highly
associated with insulin resistance (NIDDK, 2018). A high waist circumference (an
indirect measurement for visceral fat), over 40 inches for men and 35 inches for
women is linked to insulin resistance (NIDDK, 2018).
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Inflammation in the body plays a role in insulin resistance and Type 2
diabetes and can be caused from the overabundance of fat in the abdomen area.
It has been shown that there is a correlation among higher levels of inflammatory
markers including C-reactive protein (CRP) and interleukin (IL)-6, and Type 2
diabetes (Nowlin, Hammer, & Melkus, 2012). Chronic inflammation can be a
cause of obesity, hyperglycemia, insulin resistance, and the overexpression of
the inflammatory markers (Nowlin, Hammer, & Melkus, 2012). This chronic
overexpression can cause damage to adipose tissue and the pancreas and
further lead to disease. Dietary modifications and healthful eating have been
shown to lower these inflammatory markers and result in weight loss and impact
the progression of prediabetes to diabetes (Nowlin, Hammer, & Melkus, 2012).
As of 2018, 33.9% of the adult population in the United States was
diagnosed with prediabetes (CDC, 2020a). Also, as of 2018, 48.3% of adults 65
years or older were diagnosed with prediabetes (CDC, 2020a). In Virginia 2.1
million individuals have prediabetes; however, 90% of these people do not know
they have it (VDH, 2018). The prevalence continues to rise, and it is expected
that up to 50 million American adults will be diagnosed with diabetes by 2050
(Hays, Finch, Saha, Marrero, & Ackermann, 2014). It is also shown that
individuals diagnosed with prediabetes have an increased risk of up to 50% for
developing Type 2 diabetes within 5 to 10 years (CDC, 2020a).
Physical activity and dietary modifications can result in weight loss and
other factors that help reduce diabetes risk (Knowler et al., 2002). According to
the American Diabetes Association (ADA), there is not an ideal diet or
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macronutrient breakdown for individuals with prediabetes and diets should be
individualized. However, a low carbohydrate intake has been shown to lower
HbA1c values, which is beneficial in this population. Mediterranean, DASH diets,
and other low-fat diets are also associated with lowering inflammatory markers
(Nowlin, Hammer, & Melkus, 2012). Additionally, individuals who participate in
physical activity and lose weight have better insulin sensitivity than those who do
not (Yates et al., 2017). This improvement leads to reversing insulin resistance
and, lowering HbA1c, and blood glucose, which is important for lowering the risk
for developing Type 2 diabetes (Yates et al., 2017). Following a healthier lifestyle
by increasing physical activity and healthful eating can decrease the likelihood of
developing Type 2 diabetes, and even in some cases, have a lower incidence
compared to those taking medications like metformin (Knowler et al., 2002).
When comparing a lifestyle intervention to metformin, the incidence of diabetes
was 39% lower than those taking the medication (Knowler et al., 2002).
Physical Activity and Prediabetes
The Physical Activity Guidelines for Americans was originally developed in
2008 and serves as a reference for physical activity recommendations (Colberg
et al., 2016). Physical activity is considered unstructured activity that reduces
total daily sitting time and is the foundation of a healthy way of living (Colberg et
al., 2016; Reid et al., 2016). The updated guidelines from 2018 state that any
bout of physical activity can contribute to health benefits and that even a little
activity is better than none since health benefits can begin to show at as little as
60 minutes a week (Colberg et al., 2016). More substantial health benefits are
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seen when participating in 150 to 300 minutes of moderate-intensity physical
activity per week, including both aerobic and anaerobic activity. Individuals with
prediabetes and Type 2 diabetes who participate in physical activity have a lower
risk of cardiovascular disease mortality, improved glycemic control and lipid
profiles, decreased adipose tissue and lower blood pressure (Colberg et al.,
2016). Physical activity also improves overall quality of life and decreases rate of
mortality (Polgreen et al., 2018).
Reducing the amount of time in a sedentary state and increasing physical
activity throughout the day is beneficial for all individuals including those
diagnosed with prediabetes. In 2018, a strong relationship between time in a
sedentary state and the risk of all-cause mortality was established. However, to
date there are no recommendations on the limit of sedentary behavior per day
(Colberg et al., 2016). For individuals with prediabetes, increasing moderate
intensity physical activity to 150 minutes a week is the main recommendation.
However, in US adults over 18 years old that were diagnosed with diabetes, only
24.2% met this recommendation (CDC, 2020a). Increasing physical activity and
making it part of a daily routine can be difficult for individuals who are new to
exercising, so starting with shorter bouts and gradually increasing frequency and
duration is recommended (Reid et al., 2016). Increasing the daily number of
steps taken is a good way to incorporate more physical activity. Adults should try
to reach at least 7,500 steps and not get any fewer than 5,000 steps per day
(Colberg et al., 2016). Improved health outcomes have been shown in response
to increasing daily steps by 2,000-2,500 per day from their baseline step count,
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especially if they were walking less than 5,000 steps per day (Colberg et al.,
2016).
Physical Activity Motivation and Adherence
Physical Activity motivation and adherence can be difficult in the
prediabetes population, especially if the individuals are not currently active nor
were previously active (National Diabetes Prevention Program [NDPP], 2010).
Motivation for individuals to adopt physical activity depends on an individual’s
current activity level. Often, what motivates an individual to start thinking about
incorporating physical activity and what drives them to actually begin
incorporating physical activity is the same (extrinsic motives e.g. weight loss,
health benefits). Intrinsic motivation can be defined as engaging in a behavior for
reasons of pleasure, enjoyment, and fun (Deci & Ryan, 1985). Extrinsic
motivation, on the other hand, can be defined as performing a behavior because
of an external reward (Deci & Ryan, 1985). Extrinsic motivation for participating
in physical activity can be exercising to lose weight and improve overall health
(Deci & Ryan, 1985). However, the motivation to continue participating in
physical activity is often different from the factor that motivated the individual to
start. Overall, physical activity interventions that are individualized to participants,
that are based on a health behavior change theory or specific motivation type,
and provide behavioral strategies are often times the most impactful and reduce
the risk of relapsing (Deci & Ryan, 1985). People may have more than one
motive to engage in a behavior, like starting to incorporate physical activity for an
extrinsic reason and then develop a more internalized reason over time (Silva et
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al., 2011). Extrinsic motives, like rewards or punishments, are more beneficial for
short-term achievements and are outweighed by any intrinsic or long-term
motivational outcomes (Silva et al., 2011). However, it has been shown that
intrinsic motives result in greater maintained behavioral changes than extrinsic
motives, so it is important for individuals to become more autonomous and have
intrinsic motives (Silva et al., 2011).
Avoiding boredom and staying motivated can be difficult when trying to
maintain a physical activity routine, especially after a group intervention ends and
there is less group support (Nigg, 2014). Relapses tend to happen when
individuals start to become bored with their routine or lose motivation. Setbacks
will happen, but it is important to let individuals know that lapses do not need to
turn into relapses. Providing individuals with the tools they need to be successful
and know what to do when setbacks arise leads to an increase in the likelihood
that these behaviors will be sustained.
Physical Activity Tracking
Self-reporting physical activity (e.g. steps, minutes, frequency, calories,
type of activity) is used to monitor progress in research as well as in health care,
wellness, and fitness settings, especially before fitness tracking (Powers et al.,
2015). Self-reporting comes with benefits (e.g. sustaining motivation) and
limitations, however, a majority of the literature studying individuals with
prediabetes and physical activity has used self-reporting methods (Powers et al.,
2015).
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With an increase in technology, mobile fitness tracking applications (apps)
have made more of a presence in individuals around the world. In 2012, 85% of
US adults owned a mobile phone with slightly over half being smartphones. Of
the individuals who owned a smartphone, about 19% of these adults had at least
one app that was related to diet and physical activity (Boudreaux et al., 2014)
These apps have the capability to reach individuals at any time or place,
meaning that they can be used on the go and whenever the individual needs.
Receiving instant feedback, being able to personalize tracked information and
goals, and the interactivity is effective in maximizing the benefits (Mummah et al.,
2017). Mobile app interventions have been mostly tested in the overweight/obese
populations, so it is important to test similar interventions in this population.
However, healthcare professionals may not know enough about specific apps to
give recommendations on which would be the most beneficial for their patients
(Boudreaux et al., 2014).
Physical activity trackers have made more of an appearance in recent
years. In 2014, there were approximately 19 million used in the United States
and by 2018 this number was tripled (Reid et al., 2016). There are different
activity monitors for different needs and preferences, like mode of physical
activity or comfort of the monitor itself. Fitness tacker devices have become
popular and there are different models that provide a multitude of abilities
features like being able to share the information with other individuals. These
trackers have both internet and mobile phone apps, which allow individuals to
have an easier transition into using them day to day. Individuals can wear their
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fitness tracker on their wrist and have the data, including number of steps and
minutes of physical activity, and see the information on their mobile device.
Having the options of how to see the data is useful and makes it more user
friendly. Fitness trackers can also provide feedback throughout the day and after
activities, which can be motivational at first but tends to be ignored the longer it is
worn (Polgreen et al., 2018). Individuals who are beginners to physical activity
and are more concerned with tracking the number of steps per day, as well as
participating in lower-intensity activity show the best results with these devices
(Reid et al., 2016). Fitness trackers are accurate in tracking steps, are costeffective and have different features that make it user friendly (Reid et al., 2016).
In a study by Polgreen et al. (2018), participants were given Fitbits and
then randomly assigned to a Fitbit only group, Fitbit and physical activity text
message reminders group, or Fitbit and physical activity text message reminders
and goal setting group. In the participants with prediabetes or Type 2 diabetes,
the reminders to wear their Fitbits and create step goals did not increase the
daily steps. On the days that the participants set goals, it showed the daily steps
were higher.
In a randomized controlled study by Yates et. al. (2017), researchers
integrated a walking program for individuals at risk for Type 2 diabetes to see if it
would be effective and be sustained long-term. The control group received
information on how to delay or prevent the disease with lifestyle changes and
physical activity and the experimental group received group-based educational
programs. Both groups received pedometers to wear and a diary to keep track of
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their activity. It was recommended that they increased activity by 500 steps/day
and encouraged reach a daily step goal of 3000 steps/day. They found that there
was a non-compliance issue with the daily wear of the pedometers. It was also
shown that participants who did not attend the group-based educational
programs and other refresher sessions had a higher body mass index (BMI) and
waist circumference following the program. There was an increase in 411
steps/day in the experimental group after 12 months, but it was not sustained
long-term after that. This group also increased the self-reported physical activity
more than the control group at 12 months.
A study by Conroy et al., (2014) found that through different behavior
change techniques there are two different types of apps; educational and
motivational. They found that in these apps, the most popular behavior change
techniques included instructions and demonstrations on how to perform
exercises, feedback on performance, physical activity goal setting, and planning
social support and change (Conroy, Yang, & Maher, 2014). Multiple apps may be
needed in order to change behavior, since different apps provide different
services and focus on different techniques (Conroy et al., 2014).
Aspects of Healthful Eating and Prediabetes
Healthy eating has significant benefits regarding reducing the risk for Type
2 diabetes. Additionally, long-term maintenance of healthy eating behaviors is
one of the main lifestyle modifications that impacts prediabetes (Alkhatib et al.,
2017). The USDA MyPlate recommendation for the average adult 2000-calorie
diet is to consume 2 cups of fruit and 2.5 cups of vegetables per day. However,
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according to the Centers for Disease Control and Prevention (CDC), only 1 in 10
adults meet these recommendations (CDC, 2020b). It has been found that an
increase in fruit and vegetable consumption can be beneficial for improving
weight management (Wang et al., 2019). Also, an increase in the amount of fruits
and vegetables has a direct correlation with a decrease in the risk of Type 2
diabetes, as well as a direct correlation with a decrease in the risk of
cardiovascular disease, stroke, cancer, and all-cause mortality (Mummah et al.,
2017). Consuming more fruits and vegetables may indirectly result in consuming
a low-fat, low-calorie diet, however it is a more holistic approach. Saslow et al.
(2017), found that individuals who had Type 2 diabetes and consumed a lowcarbohydrate diet lost most weight and reduced their HbA1c more than the group
that consumed a moderate-carbohydrate, low-calorie, low-fat diet. This shows
that this population may benefit more from a diet with a lesser focus on lowcalorie and low-fat.
Wagner et al. (2016), tested the effect of nutrition education on increasing
fruit and vegetable intake among overweight and obese individuals (Wagner et
al., 2016). Individuals either received no intervention, attended weekly nutrition
lessons focused on benefits of fruit and vegetable consumption, or attended
weekly nutrition lessons and received one serving of fruits and two servings of
vegetables per day for 10 weeks (Wagner et al., 2016). Even though the majority
of participants did not meet recommendations for fruit and vegetable intake, the
group that had nutrition education had the highest intake (Wagner et al., 2016).
There is a strong connection between obesity, prediabetes, and Type 2 diabetes

Market to Table

17

(CDC, 2020a). Increasing fruit and vegetable intake can lead to weight loss,
which is important for improving insulin sensitivity and lowering inflammatory
markers, which can decrease the risk for Type 2 diabetes (Wagner et al., 2016;
Nowlin, Hammer, & Melkus, 2012).
Health Behavior Change Theories
Behavior change theories can help an individual understand, explain, and
predict behavior (Nigg, 2014). The Transtheoretical Model (TTM) and Social
Cognitive Theory (SCT) are both action-based motivational behavior change
theories that can be used to understand why behaviors may or may not happen
and can be used as a framework for an intervention design (Nigg, 2014).
The SCT (Bandura, 1986) takes into consideration the interactions
between the individual, environment, and behavior involved in behavior change.
These constructs are what Bandura called reciprocal determinism (Bandura,
1977). External and internal social reinforcement as well as social influences are
emphasized in this model. The way individuals acquire and maintain behaviors
and the social environment in which certain behaviors are performed is used to
explain why a person acts the way they do. This theory suggests enhancing
social support through instilling expectations, self-efficacy and using
observational learning and other reinforcements to achieve behavior change.
SCT-based interventions integrate self-efficacy through mastery experience,
vicarious experience, and verbal persuasion (Bandura, 1977). Mastery
experience is the most important source, which is when an individual believe they
have the capability to repeat a behavior when they have successfully completed
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the task. Vicarious experience, or observational learning, is when an individual
sees another person successfully complete a task, which causes them to feel like
they could do the same. Verbal persuasion is considered to be when verbal
praises increase self-efficacy. A person’s physiological state and emotional state
both have an influence on self-efficacy. When an individual is calm, confident,
and successful, self-efficacy increases. All of these factors in the SCT can be
used to encourage individuals to do a desired health behavior, which could be
associated with reduced risk of Type 2 diabetes (Anderson et al., 2007).
Self-efficacy can be defined as one’s ability to succeed in specific
situations or accomplish a task (Bandura, 1994). In the SCT, the different
aspects of self-efficacy can be applied to physical activity and healthful eating
behaviors including mastery performance, vicarious experiences, physiological
state, verbal persuasion, and emotional state (McAuley, 1994). Mastery
experiences can be seen as increasing the frequency and intensity of physical
activity slowly and not starting with the end goal right away. Maximizing vicarious
experiences can be done through exposure and modeling different exercises or
activities. Verbal persuasion is allowing the opportunity for feedback, for
example, using social support to encourage communication and positive
feedback. Teaching individuals about the physical symptoms and results that will
result from physical activity will target the physiological stress aspect. Providing
positive communication about the emotional states that an individual will go
through while participating in physical activity is important for making the
connection between a positive mindset with physical activity.
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SCT can explain how other constructs like self-regulation and self-efficacy
can be helpful in incorporating healthful eating in individual’s lives (Anderson et
al., 2007). Anderson et al., studied adults living in southwest Virginia to
determine how SCT is related to the nutritional content of the food purchases and
intake of these individuals (Anderson et al., 2007). They found that percent
calories from fat and fruit and vegetable servings all correlated with the age,
gender, socioeconomic status, negative outcome expectations, social support,
self-efficacy, and self-regulation, which are all influences accounted by SCT
(Anderson et al., 2007). Therefore, it is important to increase self-efficacy of
healthful eating which is thought to help improve individual’s purchasing and
consumption of healthier foods (Anderson et al., 2007).
Archuleta et al., looked to see if providing a cooking school to individuals
diagnosed with Type 2 diabetes would improve nutrient intake patterns
(Archuleta et al., 2012). This was a community-based study that included four 3hour sessions and used strategies and constructs like SCT and self-efficacy to
help influence behavior change (Archuleta et al., 2012). Nutrition
recommendations for individuals with Type 2 diabetes and hands-on cooking
were both aspects of the program and the participants were able to prepare and
eat the meals together (Archuleta et al., 2012). They found that this type of
program was able to have a positive effect on the nutrient intake in these
individuals and that overall the participants decreased their intake of energy, fat
grams, percentage of calories from fat, saturated fat grams, cholesterol, sodium,
and carbohydrate grams (Archuleta et al., 2012).
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Another health behavior change theory is the TTM (Prochaska &
DiClemente, 1983), also referred to as the Stages of Change model, and
commonly used to develop and assess health behavior change in exercise
interventions. Incorporating this model into interventions has been shown to be
an efficient way to change behavior and increase the adoption and maintenance
of regular exercise. The TTM shows the importance of individualizing each
intervention to an individual’s stage of change, which is a reflection of the
different constructs including decisional balance, self-efficacy, and the 10
processes of change (Prochaska & DiClemente, 1983).
There are five stages of change which include precontemplation,
contemplation, preparation, action and maintenance (Prochaska & DiClemente,
1983). Individuals in the precontemplation stage intend exercise regularly in the
foreseeable future within the next 6 months and in this stage individuals may
want to begin exercising regularly or wish they would but are not ready to do so
because of perceived barriers, low self-efficacy or lack of information on how to
get started (Nigg, 2014). Contemplation is the stage where individuals are
intending to begin exercising regularly within the next 6 months, but these
individuals tend to lack the confidence and commitment they need to adopt
regular exercise (Nigg, 2014). Preparation is the stage where individuals are
ready to exercise regularly in the next 30 days and have taken steps closer
towards their goal because they are confident and more committed about their
ability to exercise regularly; exercising on some days or exercising less than 30
minutes per day are examples as to why they are not yet in the action stage
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(Nigg, 2014). The action stage is where individuals have been exercising
regularly within the past 6 months and are creating a new habit using behavioral
strategies, however, setbacks tend to occur in this stage if planning ahead
doesn’t occur (Nigg, 2014). Individuals in the maintenance stage tend to more
confidence about their ability to maintain the change and have been exercising
for more than 6 months and during this stage, if an individual has low confidence
or self-efficacy, discontinuation of exercise is likely to occur (Nigg, 2014).
Individuals view the drawbacks to outweigh the benefits in the precontemplation
stage, while the benefits outweigh the drawbacks in the action stage (Nigg,
2014).
Decisional balance can be defined as level of importance that an
individual will place on the potential advantages and disadvantages of a behavior
(Janis & Mann, 1977). This balance varies from stage to stage. If the
disadvantages of physical activity are greater than the advantages, the
motivation to change behavior would be low, like it is in the precontemplation and
contemplation stages (Janis & Mann, 1977). However, if the advantages of
physical activity are great than the disadvantages, the motivation to change
behavior would be high, like in the action stage (Janis & Mann, 1977).
Similar to SCT, in TTM-based interventions, self-efficacy is indicative of
the level of confidence to make and sustain changes (Nigg, 2014). The level of
self-efficacy a person has can influence their behaviors, the amount of effort put
into situations, and how one will face adversity. Individuals who have stronger
self-efficacy tend to have better coping strategies and will persist in difficult
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situations (Bandura & Adams, 1977). In the precontemplation stage, confidence
is the lowest and through the stages of change confidence increases.
The processes of change include the covert and overt strategies that are
used to move through the stages of change (Nigg, 2014). In the earlier stages,
experiential processes of change (e.g. cognitive, affective, and evaluative) are
emphasized more and in the later stages behavioral processes (e.g. social
support, commitments, and behavior management techniques) are emphasized.
Processes of change can overlap into different stages of change, but the use of
the process is different (Nigg, 2014). For example, the self-reevaluation can be in
both the contemplation and preparation stages. In the contemplation it can be
through creating a new self-image and realizing that regular exercise is an
important part of one’s identity, and in the preparation stage it can be thinking
about how one will feel once making these changes (Nigg, 2014). By assessing
the readiness to change of an individual you can determine how ready they are
to meet the ACSM public heath recommendations of physical activity. Then you
are able to use specific strategies to each stage in order to move them to the
next (Nigg, 2014).
Creating small goals that individuals are able to achieve is helpful in the
beginning stages of incorporating physical activity. It is more likely for an
individual to increase the frequency and intensity once the small goal is achieved
which will also build confidence and lead to the next stage (Nigg, 2014). Moving
through the stages of change and changing an individual’s behavior is crucial to
have effective self-management of their diabetes (Boren et al., 2009). Being able
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to set goals, monitor physical activity, and receive feedback is important in selfmanagement (Colberg et al., 2016).
In a study by Woods, Mutrie and Scott (2002), they looked at using the
Transtheoretical Model of Change to design a physical activity intervention in
sedentary adults. They found that self-evaluation, self-liberation,
counterconditioning, and reward processes were the most important for helping
individuals improve their stage of change from baseline to follow-up (Woods,
Mutrie & Scott, 2002). The experimental group, who received mail-delivered
packages on active living with strategies to increase activity, improved their
exercise stage of change more than the control group (Woods, Mutrie & Scott,
2002). These outcomes demonstrate the importance of specific behavior change
strategies and processes of change for increasing physical activity and
motivating adults to be less sedentary (Woods, Mutrie & Scott, 2002).
Diabetes Education Programs
Diabetes education is used to help individuals who are at risk for diabetes
gain the knowledge and skills needed to modify and prevent disease onset or
self-manage the disease. Diabetes education is a cost-effective way to help
individuals manage their diabetes and reduce the number of individuals who
currently have prediabetes progress to Type 2 diabetes (Boren et al., 2009).
Furthermore, individuals who participate in diabetes education programs tend to
have lower averages of health care costs than patients who do not receive
diabetes education (Duncan et al., 2009).
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The National Institutes of Health-funded study, the Diabetes Prevention
Program (DPP), was founded in 2010 in response to the increase in of
prediabetes and Type 2 diabetes in the United States (NDPP, 2010). DPP is a
one-year program during which individuals meet every week for the first sixmonths and then once or twice a month for the second six-months (CDC, 2020a).
The program is solely education-based and focuses on making healthy eating
and physical activity a part of an individual’s daily routine, in addition to improving
coping skills (e.g. relaxation, physical activity, and personal enjoyment) in order
to prevent or delay the onset of Type 2 diabetes. There are also ways to stay on
track and different coping mechanisms that can be used if a setback occurs like
bad weather, injuries, conflicting schedules, and family or work priorities.
Participants keep track of their progress are through weekly goals, self-reported
food and activity logs, and weight measurements at each meeting.
The DPP nutrition education uses MyPlate as a reference tool, but also
focuses on portion sizes and a low-fat, low-calorie diet (NDPP, 2010). The daily
intake recommendations given to participants are 4-6 oz of grains, 1.5-2.5 cups
of vegetables, 1-2 cups of fruit, 2-3 cups of milk, 3-6 oz of protein foods and the
amount of fat consumed should be about 25% of the daily calorie intake
according to the National Center for Chronic Disease Prevention and Health
Promotion Division of Diabetes Translation in 2019. Consuming an excess of fat
is likely to increase the likelihood of developing Type 2 diabetes, and individuals
who have prediabetes are likely to have trouble metabolizing fat (Nowlin et al.,
2012). These trends have led to recommendations made by the National Center
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for Chronic Disease Prevention and Health Promotion Division of Diabetes
Translation in 2019, for these individuals to limit their fat consumption to about
25% of the daily calorie intake.
The physical activity goal of DPP is for individuals to increase their
physical activity to 150 minutes of activity per week (NDPP, 2010). The program
understands that many individuals in this population are most likely going to have
to slowly increase to this weekly duration. Participants are encouraged to
complete either 30 minutes of activity 5 days per week, or further break down the
30 minutes into three 10-minute or two 15-minute sessions (NDPP, 2010). It is
not recommended to increase duration by more than 30 minutes per week to
reduce the likelihood of injury.
The DPP has shown through a change in diet and increase in physical
activity that risk factors in adults with prediabetes, including body weight, HbA1c
level, are reduced, which lowers the risk of developing diabetes. Losing 5-7% of
their body weight through these methods reduces the overall risk of developing
Type 2 diabetes (NIDDK, 2018). Results after implementing DPP have shown
that up to 58% of diabetes can be prevented from these lifestyle changes alone
(Knowler, 2002).
The DPP started as a randomized control trial in clinical centers from 1996
to 2001 with follow-up studies starting in 2002 (Nathan et al., 2015). Individuals
either participated in DPP or were continuing to take metformin and received
standard diet and physical activity advice (Nathan et al., 2015). Ten years after
the follow-up studies began, it was found that those who participated in the DPP
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had a delay of 34% in the development of diabetes, and developed diabetes 4
years later than those who did not participate (Nathan et al., 2015). Those taking
metformin only delayed the development of diabetes by 18%. After 15 years, the
DPP group continued to delay the development by 27% and the metformin group
stayed consistent (Nathan et al., 2015).
Relevance to Particular Study
Healthful eating and physical activity are two lifestyle modifications that
are recommended for individuals with prediabetes in order to better their health
(CDC, 2020). A physical activity intervention was added to the existing Market to
Table program so participants would improve physical activity behaviors as well
as enhance vegetable consumption behaviors (Walsh & Burch, 2018). Receiving
the theory-based education, using the Transtheoretical Model of Change and
Stages of Change, throughout the intervention provided participants the
knowledge needed to make long-term health modifications. Self-efficacy and selfregulation, decisional balance, and the processes of change were all
components of these theories that were applied in this study. Connecting
physical activity to healthy eating and healthy living will demonstrate that there
are multiple factors that can improve the signs of prediabetes and help reduce
the risk of developing Type 2 diabetes. Promoting physical activity in this
intervention will likely show an increase and maintenance in physical activity at
the end of the 6-week intervention.
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Purpose Statement
The purpose of this study is to design, implement, and evaluate a physical
activity and healthful eating 6-week experiential intervention using a theoretical
framework to manage prediabetes and reduce the risk of Type 2 diabetes. In
addition, it was a request by the Sentara RMH Medical Center DPP to develop
another educational program to complement their program. It was hypothesized
that upon completion of the study, participants with or at-risk for prediabetes
would have increased and sustained:
•

frequency and duration of physical activity closer to the recommended
amount of 150 minutes per week,

•

physical activity self-efficacy and stage of change

•

vegetable preferences, preparation, preferences, and intake,

•

and vegetable preparation self-efficacy.

Research Questions
•

Will frequency and duration of physical activity increase closer to the
recommended amount of 150 minutes per week and be sustained
following a 6-week Market to Table workshop series intervention in
adults with or at-risk for prediabetes?

•

Will physical activity self-efficacy and the stages of change increase
and be sustained following a 6-week Market to table workshop series
intervention in adults with or at-risk for prediabetes?

Market to Table
•

Will vegetable purchasing, preparation, preferences, and intake
increase and be sustained following a 6-week Market to Table
workshop series intervention in adults with or at-risk for prediabetes?

•

Will vegetable preparation self-efficacy increase and be sustained
following a 6-week Market to Table workshop series intervention in
adults with or at-risk for prediabetes?

28
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Chapter 3: Methodology

Research Design
Conducted in fall 2019, this study was a 6-week physical activity and
nutrition intervention, named Market to Table, with baseline (pre-session), 6week (post) and 12-week (follow-up) assessments. Before starting the research,
this intervention went through the Institutional Review Board at both James
Madison University (Protocol #20-1045) and Sentara RMH Medical Center
(Sentara IRB #19.05). A collaborative approach was used for design,
implementation, and assessment, with representatives from the Sentara RMH
Medical Center Diabetes Education Program and Harrisonburg Farmers Market
as partners.
Figure 1.
Logic Model for A Physical Activity and Healthful Eating Approach to Diabetes
Prevention
Intervention
Activities

1. Cooking
Demonstration and
Activity
2. Mindful Eating
Practice
3. Physical Activity
Demonstration and
Practice
4. Farmer’s Market
Trip

Short-Term
Outcomes
(Mediators)

Intermediate
Outcomes

1. Increase selfefficacy and selfregulation

1. Increase physical
activity

2. Increase social
support
3. Increase
knowledge and skills

2. Decrease sedentary
time
3. Increase vegetable
intake

Long-Term
Outcomes

1. Decrease risk of
Type 2 diabetes
2. Decrease risk of
prediabetes (if atrisk)

Before the intervention started there was an orientation session that
participants attended to give consent, complete baseline assessment measures,
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receive a fitness tracker and operational instructions, and receive safety training
for the JMU Foods Lab (see Figure 2). The 6, 3-hour experiential workshops
were held on consecutive Saturdays from 9am to 12pm and included vegetable
preparation, mindful eating practice, physical activity, and Farmers Market
shopping (see Figure 2 & Appendix B). Participants were also invited to an
optional physical activity social one evening each week and had the option to
self-report daily physical activity on a shared online document for accountability.
Figure 2.
Market to Table Program Design
Pre-Intervention Baseline Assessments (September)
Height & Weight, Informed Consent, Food Records, Foods Lab Safety, Fitness Trackers,
Surveys & Questionnaires

Weekly Workshops
Cooking Demonstration, Mindful Eating Practice, Physical Activity, Farmer’s Market,
Weekly PA & Vegetable Survey

Post-Intervention Assessments (6 weeks-October)
Same as Baseline Measurements and Program Satisfaction Survey

Follow-Up Assessment (6 weeks-December)
Same as Baseline Measurements

The intervention was designed based on constructs of the SCT and TTM,
especially to increase self-efficacy and behavioral capabilities for physical activity
and healthful eating and included a series of weekly experiential workshops held
over six weeks at the JMU Foods Lab (see Figure 1). Self-efficacy was
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emphasized in the cooking demonstrations and activities as well as the physical
activity sessions. Self-regulation was also emphasized during the physical
activity sessions as well as the mindful eating practice. Farmer’s market trips
were part of efforts for participants to change their eating environment and the
knowledge and skills mediator of change was emphasized throughout each of
the workshops in all of the activities.
Participant Selection
Study participants were adults, 18 years or older, recruited from the
Sentara RMH Medical Center DPP and JMU faculty and staff. Eligible
participants were enrolled or had graduated from the DPP or JMU faculty and
staff diagnosed with prediabetes or at risk for prediabetes. Other inclusion criteria
included being able to read and write in English, internet access, and lack of
dependence on assisted devices for mobility. As compensation, participants
received $25 vouchers to the Harrisonburg Farmers Market to use on produce
purchases at each workshop as compensation. In addition to the weekly
vouchers, participants received $25 Harrisonburg Famers Market vouchers for
completing the orientation, as well as the 6-week (post) and 12-week (follow-up)
assessments. Non-perishable foods and small cooking tools that were used
during the workshops were also provided to each participant to take home at
every workshop.
Recruitment
A recruitment flyer (see Appendix C) was sent through email and mailed to
all past and present enrolled DPP participants. Flyers were also posted at
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Sentara RMH Health Centers. Participants were encouraged to register for the
study by calling the hospital scheduling center (i.e., HealthSource). The
participants were then asked eligibility questions (see Appendix D). Eligible
participants were then scheduled for a group orientation date and time. A letter
and consent form with the scheduled orientation time was sent in the mail or
emailed to participants (see Appendix E). Participants were asked to bring the
completed consent form to the orientation (see Appendix E).
A recruitment email was sent to all JMU faculty and staff as well (see
Appendix C). If the individual was eligible (diagnosed with prediabetes or at-risk
and did not have any exclusion criteria), they scheduled a group orientation date
and time through either the scheduling center or email. Participants could register
late barring attendance at an alternate orientation date.
To be considered for data analysis, participants had to attend the
orientation session as well as four of the six workshops. Twelve participants
attended orientation, however three dropped out. One participant never attended
a workshop due to family issues, and two other participants attended one
workshop and then dropped out.
Research Procedures
Each 3-hour Saturday workshop was held from 9am-12pm and included
food preparation, mindful eating practice, physical activity, and Farmers Market
shopping (see Appendix B). Each of these workshops were held in the JMU
Foods Lab. Participants were also invited to an optional physical activity social
one evening each week and had the option to self-report daily physical activity on
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a shared online document for accountability (see Appendix G). Following each
workshop, emails were used as reminders to the participants to wear their fitness
trackers and of upcoming walking sessions and workshops. The compliance of
participants wearing the fitness trackers was noted, however, was not analyzed.
The brand of fitness tracker that was provided was the SA model of the Yoo
brand tracker. Physical activity metrics were taken from the tracker phone app
including steps, calories burned, miles, active minutes, and sleep. The recipes
made and physical activity exercises that were performed during the workshops
were sent through email.
Physical Activity Workshop Component
The physical activity sessions took place towards the end of each
workshop when educational information was provided with discussion and
physical activity exercises that lasted about 30 minutes. As shown in Table 1,
each workshop was based around a different topic that targeted a specific
process of change. An introduction to the topic and objective was given each
week and then the researcher led the discussions that included questions that
were related to each of the topics. These topics were guided and based around
processes of change that targeted the contemplation and preparation stages of
change because it was expected for participants to be starting in one of these
two stages (Nigg, 2014). Following the group discussion, physical activity
exercises that were appropriate for this population were demonstrated and then
performed as a group. The participants went through one set of 10-20 reps for
each of the exercises, which in total lasted approximately 10 minutes.
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Table 1.
Summary of Physical Activity Sessions with TTM Constructs
Topic

Stage of Change

Workshop 1

Breaking Barriers

Preparation

Workshop 2

Tips to add in
Physical Activity

Action

Workshop 3

Goal Setting

Preparation/Action

Workshop 4

At-home Physical
Activity

Action

Workshop 5

Physical Activity
that you Enjoy

Preparation/Action

Workshop 6

Staying Motivated

Action

Process of Change
Consciousness
Raising (Become
Informed)
Helping Relationships
(Get Support)
Self-Liberation (Make
a Commitment)
Stimulus Control
(Take Control of Your
Environment)
Counter Conditioning
(Use Substitutes)
Reinforcement
Management (Use
Rewards)

For example, the topic for Workshop 1 (see Table 1) was Breaking Barriers
and targeted the consciousness raising process of change. This process of
change targets individuals in the preparation stage of change and can also be
described as becoming informed (“Roadways to Healthy Living: A Guide for
Exercising Regularly”, 2009). The overview of the process of change is learning
new facts, ideas, and tips that support exercise. The objective during this
workshop was to talk about breaking down barriers that had stopped participants
from reaching their physical activity, nutrition or other goals they may have had in
the past. It was acknowledged that for some, this could be a sensitive topic to
discuss right away during the first workshop, but that it would help kick start the
behavior change that we were looking for and that they wanted to see. This
reasoning is because learning from previous experience and will help better plan
for increasing future successes. The questions that were brought up in
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discussion were “What are some of your biggest roadblocks/barriers towards
physical activity?” “Do you have any specific stories you would like to share?”
“What are three practical alternatives for these barriers?” and “Why is it worth to
do the extra work to plan for and work around these barriers?” “In other words, if
you started exercising regularly, what would be some of the benefits?” The
physical activity exercises that were demonstrated and performed were squats,
lunges, push-ups, air punches, mountain climbers against the wall, and plank
against the wall. The other physical activity sessions are summarized in Table 1
and Appendix G, including the discussion questions and exercises that were
performed.
Food Demonstration, Food Preparation Activity, and Mindful Eating
Workshop Component
During each workshop observational learning was demonstrated through
the food demonstration and food preparation activity. Social support and
vicarious experience were addressed in the cooking activity with the other
participants and mindful eating practice. Each mindful eating practice was led by
a Registered Dietitian from Sentara RMH Medical Center.
Participants were given a cooking demonstration presented by
undergraduate dietetics students, during which a different farmer’s market
vegetable was featured each week. Afterwards, the participants replicated the
food demonstration and made the recipe on their own or with a partner, allowing
for processes of mastery performance, verbal persuasion, and emotional state to
enhance self-efficacy associated with food preparation. Following the cooking
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session, a dietitian led the participants in a mindful eating session while they ate
the food they had made, which included weekly goal setting associated with selfregulation.
Farmers Market Workshop Component
Participants walked, about half of a mile, to the Harrisonburg Farmers
Market at the end of each workshop where they were able to redeem their
vouchers on fresh produce. Participants were encouraged to purchase
vegetables that were used during that week’s cooking demonstration; however,
any fresh produce was available to them. This intervention component was part
of the approach to help participants shape their food environment.
Measures
Several self-report survey instruments (see below) were used to assess
change of physical activity and healthy eating behaviors and related mediators
from pre- to post- and follow-up assessment. Most survey instruments were
hosted online using the secure Qualtrics survey website with the exception of the
printed weekly survey for self-report of physical activity and healthful eating
behavior over the past week.
Demographics
The participant demographics were collected during the pre- assessment
(see Appendix E). Questions including gender, age, height (in inches), weight (in
pounds), race, highest level of education completed, annual income level for all
household members before taxes, primary language spoken in the household,
and zip code were all asked. Participant’s monthly income, how much money
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they spent on food per month, if they or someone in their household participated
in SNAP and/or WIC, how many people and children were in their household,
and if they were the primary person in the household to prepare food and meals
were all questions that were included. Whether or not participants had been told
by a healthcare professional that they were at risk of Type 2 diabetes, if they had
prediabetes or Type 2 diabetes was also asked.
Anthropometrics including height (in pounds) and weight (in inches) were
measured at pre- and post-assessment times. A scale and stadiometer were
used for weight and height measurements, respectively. The weightwatchers
digital glass scale was used for weight measurements.
Physical Activity Frequency and Duration
The short form of the IPAQ was used as the self-report method to assess
the current physical activity level of each participant (Lee et al., 2011). The IPAQ
is a 7-question questionnaire that consists of open-ended questions surrounding
the individuals’ last 7-days of physical activity (see Appendix F). It is used to
assess the intensity of physical activity as well as the time spent sitting in the
past week to estimate the individual’s activity level (Craig et al., 2003). The IPAQ
has a high reliability (α <.80) and a validity of (0.30) and these values are
comparable to most other self-report methods (Lee et al., 2011).
Fitness trackers provided the objective measures of physical activity.
Participants were asked to wear the fitness trackers daily and share physical
activity data from their fitness trackers at each workshop. The fitness tracker data
that was reported included number of steps, calories burned, miles moved, active
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minutes, and amount of sleep. The fitness tracker data was not collected at
follow-up assessments.
Physical Activity Self-Efficacy
Self-efficacy of physical activity was measured using the Exercise
Convenience Survey at pre-, post-, and follow-up assessments (Marcus et al.,
1992) (see Appendix F). This instrument is used to determine how confident an
individual is that they could motivate themselves to do the items listed
consistently for at least six months (Marcus et al., 1992; Sallis et al., 1988). The
items included were get up early, even on weekends, to exercise, stick to your
exercise program after a long, tiring day at work, exercise even though you are
feeling depressed, set aside time for a physical activity program, etc. Participants
rated these items on a 5-point Likert scale (1=I know I cannot to 5=I know I can).
Physical Activity Stages of Change
Using the Physical Activity Stages of Change Questionnaire, participants
were asked if they had been regularly physically active for the past 6 months,
currently engaged in regular physical activity, or intended to become more
physically active in the next 6 months in order to assess the stage of change they
were in (Sallis et al., 1988). (see Appendix F).
Vegetable Purchasing
Items from the Food Purchasing Practices Survey were adapted and used
to assess vegetable purchasing behaviors (Jilcott Pitts, 2017). The Food
Purchasing Practicing questions asked were: “How many times in the last 30
days did you shop for vegetables at a grocery store?” “How many times in the
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last 30 days did you shop for vegetables at a convenience store (such as a gas
station, chain discount store, or drug store)?” “How many times in the last 30
days did you shop for vegetables at a farmer’s market? (numbers 1-30
provided).”
Vegetable Preparation, Preferences, and Intake
The Food Attitudes and Behaviors (FAB) survey was used to assess
frequency of preparing vegetables, vegetable preferences, and vegetable intake
(National Cancer Institute) (see Appendix F). Participants were given 20 options
of different vegetables and were asked for each vegetable to describe how much
they liked or disliked the vegetable on a 5-point Likert scale (1=strongly dislike to
5=like a great deal). Participants were asked how often they prepared vegetables
at home per week, as well as the number of fresh, canned, and frozen
vegetables prepared at home per week. A 1-item vegetable measure in cups was
used to determine the average amount of vegetables participants consumed per
day. The FAB survey has a validity correlation coefficient range of 0.39-0.57
when looking at fruit intake, vegetable intake, both combined (Erinosho, 2015).
Vegetable Preparation Self-Efficacy
To assess food preparation self-efficacy participants were asked to rate
their confidence on a 5-point Likert scale (1=not confident at all to 5=very
confident) for the following questions: “How confident do you feel boiling or
steaming vegetables?” “How confident do you feel oven baking or roasting
vegetables?” “How confident do you feel pan-frying vegetables?” “How confident
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are you in preparing [vegetables from workshops to be added]?” (Izumi et al.,
2016).
Program Evaluation
During post-assessments, participants were given a program evaluation
where they were asked about each component of the workshops. Participants
were asked to “rate the following components of the Market to Table workshops
(poor, fair, good, excellent, not applicable).” Other questions included, “what
were your two favorite recipes?” and, “what were your two least favorites
recipes?” Lastly, participants were asked, “what did you like best about the
workshop?” and, “how can we improve the workshops?”
Data Analysis
Data from Qualtrics surveys and weekly surveys were collected and
inputted into Microsoft Excel or Word and SPSS formats. The SPSS version 25
statistical software package was used for all data analysis. Subjects who did not
attend at least four of the six workshops and any missing data was excluded.
Descriptive statistics and non-parametric tests due to the small sample size were
used to look at the data from all three assessment times and the weekly surveys.
Medians and interquartile ranges were used to describe the results of the data.
The Wilcoxon signed rank test was used to determine differences between pre-,
post-, and follow-up assessments and a Bonferroni correction was to protect from
Type 1 error. An a priori level of significance was set a p<0.05.
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Chapter 4: Results

Twelve participants were recruited and 9 participants (8 females, 1 male)
completed the study resulting in 75% retention. One of the participants who left
the study did not participate after attending the orientation session and two did
not participate past the first workshop they attended. Participants were 56.5 (2469) years of age and those who attended four out of the six workshops were
included in analyses (n=9) (see Table 2). One participant attended four
workshops, four participants attended five workshops, and four participants
attended six workshops. Six participants were White, 1 was Asian, and 2
participants identified with other races not listed. English was the primary spoken
language for 78% of participants, though all participants were fluent in English.
Based on body mass index, 44.44% (n=4) of participants were classified as
overweight and 55.56% (n=5) were obese. Most (n=8) of participants were the
primary person in their household to prepare food and meals. The average
monthly income of participants was about $4,020 and none reported current use
of Supplemental Nutrition Assistance Program (SNAP) or Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC) programs.

Market to Table

42

Table 2.
Participant Demographics (n=9)
Sex

Male
Female
Age
20-30
30-40
40-50
50-60
60-70
Race
White
Asian
Other
BMI
Overweight
Classification Obese

n=1 (11.11%)
n=2 (88.89%)
n=1 (11.11%)
n=0 (0%)
n=3 (33.33%)
n=0 (0%)
n=5 (55.56%)
n=6 (66.67%)
n=1 (11.11%)
n=2 (22.22%)
n=4 (44.44%)
n=5 (55.55%)

Education

n=1 (11.11%)
n=2 (22.22%)
n=2 (22.22%)
n=4 (44.44%)
n=3 (33.33%)
n=2 (22.22%)
n=1 (11.11%)
n=2 (22.22%)

Monthly
Income

High School Degree or GED
Some College
Associate’s or Bachelor’s Degree
Graduate Degree
<$2,000
$3,000-$4,000
$5,000-$6,000
>$7,000

Physical Activity Frequency and Duration
Based on self-report, the minutes spent doing moderate intensity physical
activity a week increased from a median of 20 minutes (interquartile range (IQR)
= 0-30) at baseline to 30 minutes (IQR= 23.75-30) at follow-up (z=-2.371,
p=0.018). The number of days doing moderate intensity physical activity did not
significantly change; however, the number of days participants walked as a form
of physical activity increased from 2 (IQR= 0-3) days a week at baseline to 3
(IQR=2-7) at post-assessment (z=-2.043, p=0.041) and increased again from
post to follow-up 4.50 (IQR= 1-5) days a week at follow-up (z=-0.211, p=0.033).
As shown in Table 3, there was no significant change noted for number of
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minutes spent walking. Based on fitness tracker data (see Table 4), 6 out of the 7
participants had an increase in the median number of steps per day over a week
from pre-assessment to post-assessment.
Table 3.
Physical Activity Frequency and Duration Pre, Post, and Follow-Up Assessment
Pre-Assessment
Median (IQR)
Minutes of
Moderate
20 (0-30)a
Intensity PA
Days of
Moderate
2 (1-3)
Intensity PA Per
Week
Minutes Spent
Walking Per
10 (0-20)
Week
Days Walked Per
2 (0-3)a
Week
Hours Sitting
6 (4-8)
Per Week
a,b
denotes significance, p<0.05

PostAssessment
Median (IQR)

Follow-Up
Assessment
Median (IQR)

0 (0-15)ab

30 (23.75-30)b

0 (0-15)

1.5 (1-2)

30 (15-30)

20 (11.25-30)

3 (2-7)ab

4.50 (1-5)b

6.5 (4-8)

7 (3.125-8)

Based on the data from the seven participants who utilized the physical
activity trackers, six of them reported daily increased steps from pre- to postassessment (see Figure 3). Though not statistically significant, the participants as
a group increased the number of steps per day from 4502.5 (IQR= 4718.54502.5) at pre-assessment to 4910 (IQR= 6577.5-4910) at post-assessment, and
five participants increased the number of miles walked per day. Regarding the
optional weekly walking sessions, four participants attended the first session,
three participants attended the third, two participants attended the fourth, and
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four participants attended the fifth. The second and sixth walking session had
zero participants attend.
Figure 3.
Median Steps per Day at Pre and Post-Assessment
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Physical Activity Self-Efficacy
No significant change in self-efficacy resulted in regard to physical activity
from pre- to post- or follow-up assessment. The median score did not change
from pre-assessment 3 (IQR= 3-3) to post-assessment 3 (IQR= 3-4), or follow-up
3 (IQR= 3-3.625) assessments.
Physical Activity Stage of Change
At baseline, 33% of participants were in the preparation stage for physical
activity and 33% maintained this at post-assessment (see Table 4). At preassessment, 2 individuals were in the precontemplation stage, 1 was in
contemplation, 3 were in preparation, 1 was in action, and 2 were in the
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maintenance stage. At post-assessment, 1 participant was in contemplation, 3
were in preparation, 2 were in action, and 3 were in maintenance. At follow-up, 4
participants were in contemplation, 2 were in preparation, and 3 were in
maintenance. Overall, 5 participants progressed and 2 maintained through the
stages of change from pre to post and 1 progressed and 4 maintained the stage
of change they were in from post to follow-up (see Figures 4, 5, and 6).
Table 4.
Physical Activity Stage of Change Pre, Post, and Follow-Up Assessment
Pre-Assessment
Precontemplation
Contemplation
Preparation
Action
Maintenance

n=2 (22%)
n=1 (11%)
n=3 (33%)
n=1 (11%)
n=2 (22%)

PostAssessment
n=0 (0%)
n=1 (11%)
n=3 (33%)
n=2 (22%)
n=3 (33%)

Follow-Up
Assessment
n=0 (0%)
n=4 (44%)
n=2 (22%)
n=0 (0%)
n=3 (33%)

Figure 4.

Stage of Change at Post-Assessment

Participant Physical Activity Stage of Change Pre to Post-Assessment
*
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*

4
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2

1
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5

Stage of Change at Pre-Assessment
1=Precontemplation, 2=Contemplation, 3=Preparation, 4=Action, 5=Maintenance; *=overlap 2 of
participants
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Figure 5.
Participant Physical Activity Stage of Change Post to Follow-Up Assessment
**
*

Stage of Change at Follow-Up
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5

Stage of Change at Post-Assessment
1=Precontemplation, 2=Contemplation, 3=Preparation, 4=Action, 5=Maintenance; *=overlap 2 of
participants, **=overlap of 3 participants

Figure 6.
Participant Physical Activity Stage of Change Pre to Follow-Up Assessment
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Stage of Change at Pre-Assessment
1=Precontemplation, 2=Contemplation, 3=Preparation, 4=Action, 5=Maintenance; *=overlap 2 of
participants
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Vegetable Purchasing and Preparation
The number of times participants shopped at a farmer’s market in the past
month increased from 1 time (IQR = 0-3) at baseline to 4 times (IQR = 4-5.5) at
post (z=-2.207, p=0.027; z= -2.585, p=0.010), however there was no increase
from post to follow-up assessment (z=-1.476, p=0.140) (see Table 6). The
number of times fresh, canned, frozen, and overall number of vegetables of any
kind were prepared at home did not change between assessments (see Table 5).
Table 5.
Vegetable Purchasing, Preparation, Preferences and Intake Pre, Post, and
Follow-Up Assessment

Number of Times
Vegetables Were
Purchased from
Farmer’s Market in the
Past Month
Number of Vegetables
Prepared at Home Per
Week
Number of Fresh
Vegetables Prepared at
Home Per Week
Number of Canned
Vegetables Prepared at
Home Per Week
Number of Frozen
Vegetables Prepared at
Home Per Week
Overall Number of
Vegetables Liked

PreAssessment
Median (IQR)

PostAssessment
Median (IQR)

Follow-Up
Assessment
Median (IQR)

1 (0-3)a

4 (4-5.5)b

0 (0-0.5)ab

2 (2.5-5.5)

5 (2.5-6)

6 (4.5-6.5)

5 (1.5-5.5)

4 (2.5-6)

5 (2-6.5)

2 (0-1)

0 (0-1)

1 (0-2)

1 (1-1)

0 (0-1)

1 (1-2)

14 (5-17.5)a

14 (8-17.5)ab

16 (10-17.5)b

2 (1.25-2.75)

2 (1.25-1.75)

Daily Servings of
1 (1-1.75)
Vegetables (in Cups)
Per Day
a,b
denotes significance, p<0.05
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Vegetable Preferences and Intake
Out of 20 vegetable options, the participants liked a median of 14 (IQR =
5-17.5) vegetables at baseline, 14 (IQR = 8-17.5) at post-assessment (z=-1.552,
p=0.014), and 16 (IQR = 10-17.5) vegetables at follow-up (z=-1.394, p=0.014)
(see Table 6). One participant increased the number of vegetables they liked
from 4 at baseline to 8 at post-assessment and 10 at follow-up. Another
increased the number of vegetables they liked from 6 at baseline to 8 at postassessment and 10 at follow-up. The number of vegetable servings per day, in
cups, did not significantly increase between pre-, post- and follow-up
assessments (see Table 6).
Vegetable Preparation Self-Efficacy
The level of self-efficacy participants had on the confidence of cooking
vegetables different ways did not significantly change between pre and follow-up
assessments, however, slightly changed between pre and post-assessments
(see Table 6). The confidence for pan-frying vegetables was 4 (IQR = 3-4.5) at
baseline and 5 (IQR = 4-5) at post (z=-2.0, p=0.037) and was not significant from
post- to follow-up assessment. Confidence to boil and steam vegetable,
confidence to oven-bake and roast vegetables, and overall confidence on the
ability to change vegetable behaviors also did not significantly change between
pre and follow-up assessments.
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Table 6.
Vegetable Behavior Self-Efficacy Pre, Post, and Follow-Up

Confidence
Boiling/Steaming
Vegetables*
Confidence Pan-Frying
Vegetables*
Confidence
Baking/Roasting
Vegetables*
a,b

PreAssessment
Median (IQR)

PostAssessment
Median (IQR)

Follow-Up
Assessment
Median (IQR)

4 (3-5)

4 (4-5)

4 (3-5)

4 (3-4.5)a

5 (4-5)b

5 (4-5)ab

4 (3-4.5)

5 (4-5)

4 (3-5)

denotes significance, p<0.05; *: 5-Point Likert Scale: 1= strongly disagree, 5= strongly agree

Program Evaluation
When asked, “What did you like best about the workshop?” One
participant stated the, “workout and walking on Thursday” and another said,
“learning how to cook different recipes and learning exercises.” Another
participant said “6 weeks was the perfect commitment time. Loved that it
incorporated hands-on cooking.” One participant like the, “light, nonjudgmental
style, and accountability” and that the workshops were “very encouraging.”
Based on rating the physical activity component of the workshops, 7 participants
rated it as excellent while 1 rated it as good and the other as fair.
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Chapter 5: Discussion

The Market to Table intervention was a physical activity and healthful
eating 6-week experiential intervention based on theoretical frameworks to
reduce the risk of Type 2 diabetes. The purpose of the intervention was to
increase and sustain the frequency, duration, self-efficacy, and stage of change
of physical activity. It was also to increase and sustain vegetable purchasing,
preparation, preferences, and intake and vegetable preparation self-efficacy in
individuals with or at-risk for prediabetes. While statistically significant results
were limited, participants increased self-efficacy of physical activity, number of
minutes spent doing moderate intensity physical activity, number of days walked
per week, number of vegetables liked, and vegetable preparation self-efficacy.
These results build on existing evidence to increase physical activity and
vegetable intake among individuals with or at-risk for prediabetes (Colberg et al.,
2016; Mummah et al., 2017; Nowlin, Hammer, & Melkus, 2012).
The Market to Table intervention provides a new insight into the
relationship between these factors and prediabetes that is different than the DPP
(NDPP, 2010). This intervention does not solely focus on weight loss as a
preventative approach of prediabetes or Type 2 diabetes but was focused on
behavioral outcomes. In contrast to DPP, this study had physical activity
demonstrations with hands-on participant experiences (Nathan et al., 2015).
Participants also prepared recipes and were able to taste food together. These
aspects of the intervention and the use of theoretical frameworks may have
enhanced the likelihood of participants to make behavioral changes. Since the
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intervention was not focused on weight loss, the ability to maintain behavioral
changes that occurred are more likely to be maintained (Silva et al., 2011). The
reason is that participants who may have developed autonomous, intrinsic
motives like overall behavioral outcomes are more likely to sustain behavior than
those relying on extrinsic motives like weight loss (Silva et al., 2011). Participants
developing intrinsic motivation throughout the intervention can be seen through
the program evaluations. For example, one participant liked the “friendly
atmosphere, knowledge gained from all the professionals” and another liked
“learning new things and the people” when asked what they liked best about the
workshops. Learning new skills and having the social support throughout the
workshops may have influenced the intrinsic motivation and self-efficacy of the
participants.
Based on participant retention and the program evaluation, participants
were able to commit to the 6-week intervention though it is a shorter duration
than other studies that have looked at similar variables in this population. Many
studies that focus on behavior change in the general population, and individuals
with prediabetes, are 6 months or longer. Yates et al. (2017), investigated a
behavioral intervention on individuals with Type 2 diabetes and the influence it
had on the amount of walking that the participants performed (Yates et al., 2017).
Their study however was 12 months long with follow-up at 24 and 36 months
(Yates et al., 2017). This study did not find sustained results at 36 months, so
there may be a threshold for long-term maintenance of physical activity in this
population. In a study by Pooler et al. (2017), the impact of the Cooking Matters
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for Adults program on food resource management skills, including shopping for
healthy foods, preparing healthy foods on a budget, and the confidence to do
those skills among the low-income individuals was tested (Pooler et al., 2017).
This was a six-week educational program that taught participants how to shop for
and prepare healthy foods (Pooler et al., 2017) . They found that the impact of
this lasted 6 months after the program ended and had improvements in all
measures of food resource management skill and confidence (Pooler et al.,
2017).
Since there was no significant change in physical activity self-efficacy, it
may have been beneficial to reinforcement the familiarization and importance of
the fitness trackers (Silva et al., 2011). Also, the optional weekly walking
sessions could have been mandatory, making it more likely for the participants to
come and increase the likelihood that they would walk on their own. Three
participants on average attended four of the six optional walking sessions. No
one attended the other two optional weekly walking sessions, however, on both
of those days it was either raining or bad weather, which participants claimed
was the main reason for not attending. A weekly tangible physical activity
incentive could have been provided in addition to the ones provided to increase
self-efficacy, especially from pre- to post-assessment, since extrinsic motivators
have been shown to be a reason for increasing self-efficacy in shorter duration
interventions (Silva et al., 2011).
Even though there are many benefits of fitness trackers they also come
with limitations, including the non-compliance of wearing fitness trackers,
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forgetting to wear it, or possible malfunction can have an impact on the outcomes
(Polgreen et al., 2018). Providing individuals with incentives has been shown to
help prevent or delay the non-compliance of fitness trackers, but it is most likely
that the use of fitness trackers begins to decline after the incentives end,
meaning they may only be beneficial in the beginning, especially in individuals
who have never tried this method (Polgreen et al., 2018). For some populations
like older individuals or those not as familiar with technology, fitness trackers may
not be as user-friendly which may lead researchers to use self-reporting methods
instead. This supports the current study since most individuals were over the age
of 50 and were not as familiar with technology. In this study, participants were
excited about receiving the fitness trackers, however, they were not user-friendly,
and many participants had trouble with them, leading them to either lose interest
and give up on tracking or use their own personal tracking methods, including
their cell phones or other trackers. The utilization of the fitness trackers could be
due to the extrinsic motivators from the fitness tracker data to reach a certain
goal or step count per day. Therefore, individuals may participate in physical
activity mostly to get the rewards from the tracker, which may take away from the
intrinsic motivators. Further, if an individual is not reaching the goals provided by
the tracker, at a certain point they will become frustrated and relapse (Kononova
et al., 2019). Based on this concept, participants need to shift from extrinsic
motivators like incentives to having more intrinsic motivators to avoid regression
in physical activity.
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Similar to the current study, Kononova et al. (2019), found that initial
fitness tracker use does not mean that maintenance of physical activity is more
likely to occur. Individuals who were long-term users of fitness trackers, said
social support was the main motivator for maintaining physical activity behavior.
On the other hand, individuals who were new to fitness trackers focused mainly
on the competition aspect and were less likely to maintain the behavior.
Ultimately, social support and internal motivation increase the likelihood for
longevity in physical activity (Anderson et al., 2007; Conroy et al., 2014).The
majority of the participants in the current study who utilized the fitness trackers
increased the number of steps they took from pre to post-assessment. This could
be because of the extrinsic motivator of using the fitness tracker. Another reason
could be because the participants who utilized the fitness trackers the most, were
also ones that most likely attended the optional weekly walking sessions that
encouraged participants to socialize and held them accountable.
The progression through the stages of change related to physical activity
among the participants did not significantly change. The majority of the
participants were in the preparation stage at baseline, which was expected,
however less participants were in the action stage than expected. This could be
because participants came from a variety of backgrounds and experience; either
never attending DPP, recently graduating from DPP, or graduated from DPP a
long time ago. Two participants came into the intervention already in the
maintenance stage, meaning that they could only maintain or regress, however
they maintained this stage from pre to follow-up assessment. For the participants
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in the lower stages of change, this trend could be due to the fact that there was
less accountability and weekly meetings for participants to continue working to
incorporate more physical activity in their day-to-day lives. Only one participant
took advantage of the optional Google document that was available to report and
keep track of their physical activity. If this intervention component was mandatory
or emphasized more, it could have helped participants stay motivated from post
to follow-up assessment. Participants in the action or maintenance stage and
were regularly performing physical activity at baseline, could be an example of
the ceiling effect, meaning they would not be able to move through the stages of
change further.
In the current study, different in-season vegetables were highlighted in the
weekly workshops. Participants in the study then were able to purchase those
vegetables and other in-season vegetables from the local farmer’s market. A
farmer’s market study measuring where individuals shopped for vegetables in the
past month found that people who regularly shopped at farmer’s markets were
more likely to consume more daily servings of fruits and vegetables and have a
lower BMI (Jilcott Pitts et al., 2014). The decrease in number of times participants
visited the farmer’s market at follow-up is most likely due to the weather changing
and also the absence of weekly vouchers between post-assessment and followup, meaning participants had to use their own money (Wagner et al., 2016). The
cost of fruits and vegetables can be seen as a barrier to increasing the purchase
and intake of these foods, which may be the reason for seeing a slight increase
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in the amount of canned and frozen vegetables purchased at follow-up (Powell et
al., 2010).
The number of vegetables like by participants increased from baseline to
follow-up, which could be due to exposure of new vegetables that participants
had never had before (Wagner et al., 2016). The increase in vegetables liked in
the current study could be due to exposure and the interpersonal experience of
being with other participants also eating the vegetables. Many participants had
never tried some of the vegetables that were featured in the cooking
demonstrations and activities, which could be the main reason for the overall
increase in food preferences.
Wagner et al. (2016) compared a nutrition education group to a group that
received nutrition education with fruits and vegetables to a control group and
found that across all groups, the majority of participants still were not consuming
enough fruits and vegetables. However, receiving nutrition education showed the
best fruit and vegetable intake (Wagner et al., 2016). The weekly vouchers to the
farmer’s market was an extrinsic motivator for the participants to purchase their
vegetables from the market instead of elsewhere. Since the vouchers were not
provided weekly from post to follow-up assessments there were no extrinsic
rewards motivating the participants to go to the farmer’s market. Focusing on
more intrinsic motives on the benefits of shopping at the farmer’s market may
have supported participants maintaining their purchasing practices long-term.
Like the current study, Archuleta et al. (2012), looked to see if a communitybased study that included four 3-hour sessions and used strategies and
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constructs from SCT like self-efficacy to help influence behavior change would
impact nutrient intake (Archuleta et al., 2012). They found that this type of
program was in fact able to have a positive effect on the nutrient intake of the
participants. (Archuleta et al., 2012). The similar intervention design and use of
behavior change theories can help explain why participants in the current study
had the results in healthful eating behavior.
The overall self-efficacy participants had about how confident they were
about cooking vegetables different ways did not change between pre and followup assessments, however, a slight increase was shown from pre to postassessment. This contrasts the significant increase in self-efficacy in baking,
roasting, grilling, and cooking vegetables that Izumi et al. (2016) found in lowincome families. The slight increase could have been because the participants
were gaining knowledge and skills throughout the workshops, causing them to
become more confident. Overall, there was no change, which could be because
of inaccurate reporting at baseline or because their confidence only increased
slightly since it was over such a short time period. Another reason could be due
to participants already having high self-efficacy and reaching a ceiling effect,
meaning there was not much room to improve or change. In regard to vegetable
behaviors, the cooking methods (e.g. baking, roasting, pan-frying, etc.) could
have been more of a focus in each workshop. More education on the methods
used to cook each meal and benefits of each vegetable could have also been
enhanced to increase self-efficacy. However, most of the participants were
already familiar and comfortable with these methods and had high self-efficacy,
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meaning there was not much room for change or further improving their
confidence in these skills.
Limitations
The small sample size and short-term intervention created limitations for
the study and made it difficult to see drastic changes in the stages of change that
the participants may have progressed through in a longer intervention. Only 12
participants initiated the study and after dropouts, 9 participants completed at
least four out of six workshops. The mediators of behavior change used in this
intervention could have been emphasized more throughout the workshops in
order to increase the likelihood of incorporating physical activity.
Technical difficulties and participant compliance to the fitness trackers
resulted in less data on physical activity than expected; however, the results
indicated improvements. Having participants self-reporting data is a limitation as
well as the compliance with fitness trackers and misuse of fitness trackers that
did not work. Participants answered baseline survey questions about physical
activity using their own knowledge about the topic. With the gain of education
about physical activity throughout the workshops and what is considered
moderate or vigorous physical activity, participants may have been more
informed to self-report physical activity accurately at post- and follow-up
assessments than at baseline. This reason may be why overall physical activity
decreased at post and follow-up assessment.
The intervention started in the beginning of the fall season and ended in
the beginning of winter, with follow-up assessments being in the beginning of
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winter. With the changes of weather, it is likely that this is part of the reason
physical activity measurements and vegetable intake did not continue to increase
(Wagner et al., 2016). While it was beyond the scope of this study, objective
measures of prediabetes risk, such as HbA1c, could also strengthen the study.
Further Research
Further research is needed to establish if a physical activity and healthful
eating intervention like the current study is beneficial long-term and determine
the direct effect on prediabetes and reducing the risk of Type 2 diabetes.
Reinforcing the mediators of behavior change used during this intervention
further could be beneficial as well as capitalizing on behavior change constructs
that were not used in this intervention. Future interventions should consider the
number of participants, the time of year the intervention is conducted, and the
number of the workshops provided. Another consideration is to make the optional
weekly walking sessions mandatory to encourage more physical activity. Future
interventions may add objective measures, particularly to directly assess
prediabetes risk.
Conclusion
A 6-week multifaceted physical activity and healthful eating intervention
was successfully implemented with individuals with or at-risk for prediabetes.
This physical activity and healthful eating 6-week experiential intervention using
theoretical frameworks was implemented in order to increase and sustain the
physical activity and healthful eating behaviors in the participants with or at-risk
for prediabetes. The outcomes were limited, however, slight increases in self-
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efficacy of physical activity, physical activity frequency and duration, number of
vegetables liked, and vegetable preparation self-efficacy, all resulted from this
intervention. Beginning to incorporate and maintain physical activity and healthful
eating are important to help individuals with or at-risk for prediabetes reduce the
risk for developing Type 2 diabetes (Colberg et al., 2016; Mummah et al., 2017;
NDPP, 2010). Outcomes support that interventions with experiential workshops
for this population may improve behaviors to reduce prediabetes risk. In
conclusion, community partnerships that provide programs that include physical
activity, cooking demonstrations and activity, mindful eating practice, and trips to
the farmer’s market for individuals with or at-risk for prediabetes may support
improved physical activity and healthful eating practices. Health educators may
use a similar model to reach other communities in need of programs to address
prediabetes.
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Appendix A. IRB Approval Letter
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Appendix B. Workshop Outlines
Week 1:
Physical Activity Topic: Breaking Barriers
Recipe: Sweet Potato Black Bean Salad
Featured Vegetables: Sweet Potatoes, Cilantro
Mindful Eating: Slow Eating
Handouts: Herbs
Non-perishable: Honey
Kitchen Tool: Vegetable Brush
Week 2:
Physical Activity Topic: Tips to Add in Physical Activity
Recipe: Brussel Sprout Dip
Featured Vegetables: Brussel Sprouts
Mindful Eating: Non-Judgement Eating
Handouts: Cooking Vegetables
Non-perishable: Olive Oil and Crushed Red Pepper
Kitchen Tool: Cutting Boards
Week 3:
Physical Activity Topic: Goal Setting
Recipe: Wild Mushroom Stir Fry
Featured Vegetables: Shiitake, Oyster Mushrooms, Cabbage
Mindful Eating: Slow Eating
Handouts: Fresh vs. Frozen vs. Canned
Non-perishable: Oyster Sauce
Kitchen Tool: Microplane
Week 4:
Physical Activity Topic: At-Home Physical Activity
Recipe: Beet and Carrot Slaw
Featured Vegetables: Carrot, Beet, Garlic
Mindful Eating: Basic Breathing Techniques
Handouts: Farmers Market Info, Shopping Bag
Non-perishable: Pistachios and Raisins
Kitchen Tool: Grater
Week 5:
Physical Activity Topic: Physical Activity That You Enjoy
Recipe: Cauliflower and Broccoli Soup
Featured Vegetables: Cauliflower and Broccoli
Mindful Eating: Eating Environment Setup
Handouts: Organic and Non-GMO
Non-perishable: Italian Seasoning and Diced Tomatoes
Kitchen Tool: Can Opener
Week 6:
Physical Activity Topic: Staying Motivated
Recipe: Swiss Chard Frittata & Squash Oatmeal
Featured Vegetables: Chard, Onion, Winter Squash
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Cooking Technique: Steaming
Nutrition Component: Fiber
Mindful Eating: Eating with Senses
Handouts: Spices
Non-perishable: Oatmeal
Kitchen Tool: Peeler
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Appendix C: Recruitment Flyer/Email
A. Recruitment Flyer
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B. Recruitment Email
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Appendix D: Eligibility Questions
Screening Eligibility Questions
Thank you for your interest in the Market to Table study. Before we schedule
your orientation time, I would like to ask you a five questions regarding your
eligibility.
1)

Are you currently enrolled or have previously completed the SRMH
Diabetes Prevention Program?
Yes
No
2) Are you 18 years or older? Yes
No
3)

Do you read, speak, and write in English? Yes

4)

Do you use an assistive device for mobility? Yes

5)

No
No

Do you have access to the Internet on a computer or mobile
device? Yes
No

Participants are ineligible for the study if they say ‘no’ to question 4 and/or ‘yes’
to questions 1-3 and 5.

Market to Table

73

Appendix E: Welcome Letter and Informed Consent
A. Welcome Letter
Thank you for your interest in the Market to Table Workshop Series. We are
delighted that you wish to improve your health to help you live a happier, more
fulfilled life!
The Market to Table Workshop Series will teach you how to select, prepare
and enjoy a variety of fresh produce items, as well as how to incorporate many
aspects of healthy eating and physical activity into your life.
There will be six (6) sessions over the course of 6 weeks, with an additional
orientation session the week of September 7. Sessions will be held on Saturdays
from 9 AM – 12 PM. These workshops will help you learn the skills to:
• improve food choices
• incorporate healthy foods into tasty
recipes
• gain confidence in the kitchen

• be more physically active
• manage stress
• eat mindfully

During workshops, you will be asked to complete surveys as part of a research
study. After attending each workshop, you will have the opportunity to receive a
voucher to use on fresh produce items from the Harrisonburg Farmers Market.
Throughout the program, you will also receive tools to help you achieve your
goals, such as fitness trackers and kitchen gadgets.
Our first orientation session is scheduled to begin the week of September
7. You have chosen to attend the following session:
-

Wednesday, Sept. 11 @ 5:30 PM
Wednesday, Sept. 11 @ 7 PM
Tuesday, Sept. 17 @ 5:30 PM
Tuesday, Sept. 17 @ 7 PM

All sessions will be held at in the Foods Lab Room G012 at James Madison
University located in the Health and Behavioral Studies building at 235
Martin Luther King Jr. Way. Parking is available in the Grace Street Parking
Deck.
We are excited for you to join us!
We know that making healthy choices can be difficult. Through this program, we
will help you make positive changes that will lead to a healthier and happier life
for you and your loved ones.
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Sincerely,
Jennifer and Julie
Jennifer Walsh, PhD, RD
Assistant Professor
Didactic Program in Dietetics Director
540-568-6362
Julie Pierantoni, RN, MSN
Certified Diabetes Educator
SRMH Diabetes Services Quality Coordinator
540-689-1182
B. Informed Consent
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Project Title
Market to Table: A Healthful Eating and Physical Activity Approach to Diabetes
Prevention
Statement of Age of Subject
By participating in this survey, you state that you are over 18 years of age and
wish to participate in this program of research being conducted by Jennifer
Walsh (PhD, James Madison University), Julie Pierantoni (RN, MSN, Sentara
RMH Medical Center), Rebecca Graham (RDN, Sentara RMH Medical Center),
and Alison Schwartz (BS, James Madison University).
Eligible participants graduated from or are enrolled in the SRMH Diabetes
Prevention Program. Additionally, participants have access to the Internet, read
and write in English, and do not depend on assisted devices for mobility.
Voluntary Participation
Consent is being sought for this research and participation is voluntary.
Purpose
The purpose of this study is to determine how a nutrition and physical activity
intervention may benefit individuals at risk of diabetes.
Procedures
You are being asked to participate in 6 weekly workshops on nutrition and
physical activity intervention, named Market to Table. The intervention is held
over six weeks at the JMU Foods Lab. Each 3-hour Saturday workshop will be
held from 9am-noon and include healthy food preparation, mindful eating
practice, physical activity, and Farmers Market shopping. A team of health
professionals will facilitate the workshops. You are also invited to participate in
an optional physical activity social once during each week. There are several
measurements you
will be asked to complete that include an online survey, height and weight
measurements, 4
days of food records, and physical activity monitoring using a Fitbit. The
measurements will be held before the intervention starts (orientation), after the
final workshop, and six weeks after the final workshop. You will also be asked to
complete a survey at each workshop. Participants are required to attend the
study orientation to complete the first assessments and receive safety training for
the JMU Foods Lab.
Confidentiality
All information collected in this study is confidential to the extent permitted by
law. You will be assigned an identification code. All of your data will be filed only
according to your identification code, with your full name not located in that file.
For the duration of the study, your first name will be stored with this data, so that
research staff may address you, but this will be removed at the completion of the
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study. These results will be stored in a locked cabinet in a locked office.
Electronic copies of the data will be password protected and kept only on secure
servers. Only research personnel, who may include students, will have access
to this data in either hard or electronic format. Any forms that link your name with
your identification number, including this form, will be kept in a different file,
which will be located in the office of one of the head researchers on this
study. Additionally, any electronic formats of this information will be kept by one
of the head researchers and will be password protected with a different password
than the data. None of your test results or data will be located in this file. Access
to these files will be limited to the head researchers on this staff and will only be
used for the purposes of matching up your data to previous results and to contact
you for the follow-up measures. After the study, any form that links your name to
your identification number will be destroyed.
Risks
There is minimal risk associated with participation in cooking workshops.
Workshops will be held in a foods lab that incorporates known food allergens.
Researchers will assess your food allergies before workshops convene and
remove allergen foods. Sharp cooking tools and electrical equipment will be
introduced for proper safety and handling. Food safety practices are maintained
at all times in the food’s lab. Participation in physical activity may pose an
increased risk and is optional.
Benefits
Data from this study is useful to identify supports that are useful to reducing
diabetes risk. You will be compensated with a Fitbit, small kitchen tools, recipes,
ingredients, and up to $200 in vouchers to buy fresh fruits and vegetables at the
Harrisonburg Farmer’s Market. Vouchers will be provided after each workshop
and at upon completion of the pre-, post-, and follow-up assessments.
Alternative Procedures or Courses of Treatment
None
Time Required
There is a one hour orientation session at the beginning of the study. The six
workshops are each 3 hours long and offered on Saturdays starting September
21. You will be asked to complete assessments before and after the workshops
and six weeks later. Completion of the surveys and height and weight will take
30-45 minutes.
Freedom to Withdraw or Ask Questions
I understand that I am free to ask questions or withdraw from participation at any
time and without penalty
Medical Care

Market to Table

77

No medical care is included in this research. SRMH Medical Center does not
provide any medical or hospitalization insurance for participants in this research
or any compensation for any injury or illness sustained as a result of my
participation in this research.
Contact Information
If you have any questions about your rights as a research subject or wish to
report a research related injury, contact:
Elizabeth Early, PharmD, Chairman
Sentara RMH Medical Center Institutional Review Board
2010 Health Campus Drive Harrisonburg, VA 22801
540-689-1000
evearly@sentara.com
If you have questions about this particular study, contact:
Jennifer Walsh, PhD, RDN
Assistant Professor and Didactic Program in Dietetics Director
James Madison University Department of Health Professions
Heath and Behavioral Studies Building MSC 4315
235 Martin Luther King Jr. Way
Harrisonburg, Virginia 22807
Phone: 540-568-6362
Email: walsh5jr@jmu.edu
Giving of Consent
I am aware I can ask questions about this study at any time using the contact
information provided above. I have read this consent, and I understand what is
being requested of me as a participant in this study. I certify that I am at least 18
years of age.
Subject Name:_____________________________________
Subject Signature:__________________________________
Date signed: ______________________________________
Signature of Person Obtaining Consent: ____________________________
Date: ____________________
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Demographics:
Q1. What is your gender?
Male
Female (add logic: Are you pregnant? Are you nursing?)
Other
Q2. What is your age?
•
•
•

18-29
30-39
40-49
50-59
60-69
70-79
80 or greater
Q3. What is your race?
•
•
•
•
•
•
•

White
Hispanic or Latino
Black or African American
Indigenous or Alaska Native
Asian
Native Hawaiian or Pacific Islander
Other
Q4. What is the highest level of education you have completed?
•
•
•
•
•
•
•

Some High School
High School Graduate
Some College
Trade/Technical/Vocational Training
College Graduate
Some Postgraduate Work
Post-Graduate Degree
Q5. What is your annual income level for all household members before taxes?
•
•
•
•
•
•
•

Less than 19,000
Between 20,000-39,000
Between 40,000-59,000
Between 60,000-79,000
Greater than 80,000
Q6. What is the primary language spoken in your household?
•
•
•
•
•

English
Spanish
Other
Q7. What is your zip code?
•
•
•
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Q8. Have you been told by a healthcare professional that you are at risk of type 2
diabetes?
Yes
No
Not sure
Q9. Do you have pre-diabetes?
•
•
•

1. Yes
2. No
3. Not sure

Q10. Do you have diabetes?
Yes
No
Not sure
Q11. What is your monthly income?
•
•
•

Q12. How much do you spend on food each month? Include all food you buy for
the household and at all types of restaurants.
Q13. Do you or someone in your household participate in SNAP? Yes

No

Q14. Do you or someone in your household participate in WIC? Yes

No

Q15. How many people are in your household?
Q16. How many children are in the household?
Q17. Are you the primary person in the household who prepares food and
meals? Yes
No
[Logic:] Is your spouse or partner the primary person in the household who
prepares food and meals? Yes No
Q18. What is your current weight? ____pounds
Q19. What is your current height? _____inches
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Food Records:
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Physical Activity Log:

Mindful Eating Questionnaire:
https://sharedresources.fredhutch.org/sites/default/files/MindfulEatingQSample.p
df
Food Attitudes and Behaviors Survey:
https://cancercontrol.cancer.gov/brp/hbrb/fab/index.html
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Food Purchasing Practices:
1. How many times in the last 30 days did you shop for vegetables at a
grocery store? [numbers 1-30 provided]
2. How many times in the last 30 days did you shop for vegetables at a
convenience store (such as a gas station, chain discount store, or drug
store)? [numbers 1-30 provided]
3. How many times in the last 30 days did you shop for vegetables at a
farmer’s market? [numbers 1-30 provided]
Add logic:
[No shopping at farmer’s market]
Why don’t you shop at a farmer’s market?
•
•
•
•
•
•

No SNAP program/EBT accepted
No credit/debit accepted
Market days and hours are not convenient
I get what I need from other places
Food is too expensive
Other

[Yes, shopping at a farmer’s market]
Why do you shop at a farmer’s market?
• To support local farmers
• Fresher produce
• Better prices
• Variety of products
• Other
4. Confidence was rated on a scale from 1 to 5 (not confident at all to very
confident).
•
•
•
•

How confident do you feel boiling or steaming vegetables?
How confident do you feel oven baking or roasting vegetables?
How confident do you feel pan-frying vegetables?
How confident are you in preparing [vegetables from workshops to be
added]?
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Physical Activity Exercise Confidence Survey Questionnaire:
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RMH/JMU Weekly Workshops
Over the past 7 days, did you make any of the recipes from the workshop
last week at home?
☐ Yes

☐ No

How many times in the past week did you cook with vegetables at home?
☐ None
☐ 3 times
☐ 6 times
☐ 1 time

☐ 4 times

☐ 2 times

☐ 5 times

☐ 7 times or more

How many times in the past week did you make a meal with fresh
vegetables at home?
☐ None
☐ 3 times
☐ 6 times
☐ 1 time

☐ 4 times

☐ 2 times

☐ 5 times

☐ 7 times or more

How many times in the past week did you make a meal with canned
vegetables at home?
☐ None
☐ 3 times
☐ 6 times
☐ 1 time

☐ 4 times

☐ 2 times

☐ 5 times

☐ 7 times or more

How many times in the past week did you make a meal with frozen
vegetables at home?
☐ None
☐ 3 times
☐ 6 times
☐ 1 time

☐ 4 times

☐ 2 times

☐ 5 times

☐ 7 times or more

In the past 7 days, which of the following fresh vegetables did you eat (in
and out of home)? Check all that apply.
☐ avocado
☐ broccoli
☐ celery
☐ bell peppers

☐ cauliflower

☐ corn

☐ Swiss chard

☐ carrots

☐ cucumber

☐ eggplant

☐ Iceberg lettuce

☐ onion
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☐ potatoes

☐ sweet potatoes

☐ cabbage

☐ spinach

☐ tomato

☐ yellow squash

☐ zucchini

☐ mushrooms

☐ beets

☐ green beans

☐ other

☐ Brussels sprouts

Please list all fruits and vegetables you bought at the farmers market in the
past week.

How many times in the past week did you participate in moderate intensity
physical activity?
☐ None
☐ 3 times
☐ 6 times
☐ 1 time

☐ 4 times

☐ 2 times

☐ 5 times

☐ 7 times or more

How many times in the past week did you participate in vigorous intensity
physical activity?
☐ None
☐ 3 times
☐ 6 times
☐ 1 time

☐ 4 times

☐ 2 times

☐ 5 times

☐ 7 times or more

About how minutes physical activity did you participate in each day?
☐ None
☐ 30 minutes
☐ 60 minutes
☐ 10 minutes

☐ 40 minutes

☐ 20 minutes

☐ 50 minutes

☐ 70 minutes or more

How many times in the past week did you participate in physical activity at
home?
☐ None
☐ 3 times
☐ 6 times
☐ 1 time

☐ 4 times

☐ 2 times

☐ 5 times

☐ 7 times or more

How many times in the past week did you participate in physical activity at
a gym or other fitness center?
☐ None
☐ 3 times
☐ 6 times
☐ 1 time

☐ 4 times

☐ 7 times or more
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☐ 5 times

Please list all physical activities you completed in the past week.
________________________________________________________________
______________
Physical Activity Self-Efficacy (Exercise Confidence Survey):
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Program Satisfaction:
Thank you for participating in the Market to Table Workshops! Please tell us a bit
about your experience.
How would you rate the following components of the Market to Table
Workshops?
Mark (X) the box for each row.
Poo
r
Workshop
Communication
Recipes
Food
Preparation/Cookin
g
Walk to the
Farmers’ Market
Shopping at the
Farmers’ Market
Take-home Kitchen
Tools
Take-home
Ingredients
Handouts

Fai
r

Goo
d

Excellen
t

Not
Applicabl
e
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What were your two favorite recipes? Please circle your responses.
Beet and Carrot Slaw
Zucchini Fries
Eggplant Dip
Sweet Potato and Black Bean Salad

Mushroom Stir-Fry
Cauliflower Sauce
Swiss Chard Frittata

What were your two least favorite recipes? Please circle your responses.
Beet and Carrot Slaw
Zucchini Fries
Eggplant Dip
Sweet Potato and Black Bean Salad

What did you like best about the workshops?
How would you improve the workshops?

Mushroom Stir-Fry
Cauliflower Sauce
Swiss Chard Frittata

Market to Table
Appendix G: Physical Activity Log and Optional Weekly Physical Activity
Google Documents
A. Physical Activity Log Example

B. Optional Weekly Physical Activity Document Example
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Appendix H. Physical Activity Workshop Outlines
Workshop 1
• Topic: Breaking barriers
• Stage of Change: Preparation
• Process of Change: Consciousness Raising (Become Informed)
• Overview of PoC: Learning new facts, ideas, and tips that support
exercise
• Objective: To acknowledge potential barriers participants have towards
exercise and what they can do to overcome these barriers. To get the
participants to make a commitment to physical activity.
• Intro: We are going to be talking about breaking down barriers that have
stopped you from reaching your physical activity, nutrition or other goals
you may have had in the past. For some, this can be a sensitive topic to
discuss right away during the first workshop, but it will help kick start the
behavior change that we are looking for and that you all want to see. This
is because learning from previous experience and will help better plan for
increasing future successes.
• Questions & Discussion:
o What are some of your biggest roadblocks/barriers towards
physical activity? Do you have any specific stories you would like to
share?
o What are 3 practical alternatives for these barriers?
o So, why is it worth to do the extra work to plan for and work around
these barriers? In other words, if you started exercising regularly,
what would be some of the benefits?
• By breaking down these barriers, little by little, you’ll receive the
benefits for your health in the long-term. You risk for
prediabetes/type 2 diabetes will hopefully decrease by making
these changes.
• Physical Activity:
o 10 squats
o 10 lunges (each leg)
o 10 push-ups (knee push-ups)
o 10 air punches
o 10 mountain climbers
o 15 second plank
Workshop 2
• Topic: Tips to add in physical activity
• Stage of Change: Action
• Process of Change: Helping Relationships (Get Support)
• Overview of PoC: Seeing and using social support to start and/or
continue exercising.
• Objective: To come up with ideas that make it easier to include physical
activity into daily routines and why social support is so important.
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Intro: Social support can be really beneficial in achieving goals. Seeking
help from others can be beneficial no matter where you are in your
exercise journey. Everyone needs different types and amounts of support
and these support systems can change according to your needs and
goals. An increase in social support not always means meeting new
people and getting a completely new support group but can mean getting
support from the people already in your life.
• Questions & Discussion:
o How can social support help you to add in physical activity and
why?
o Why do you think participating in physical activity with another
person or group tends to help keep people on track? Do you do this
already?
o Who can support you in your decision to make physical activity a
more important aspect in your life?
o A lot of people don’t know how to ask for help. What are some tips
on how to ask for help? You’re more likely to get the support you’re
asking for if you’re asking in a certain way.
• Physical Activity:
o Jumping jacks (step out) to high five
o Squats to high five
o Hold squat while partner does 2 squats
o Single leg swings -- hold onto partner/wall
o Single leg balance exercise -- hold onto partner/wall
o Other exercises: leg lifts, sit up to high five, alternate through
different exercises
Workshop 3
• Topic: Goal Setting
• Stage of Change: Preparation/Action
• Process of Change: Self-Liberation (Make a Commitment)
• Overview of PoC:
o Believing in one’s ability to exercise regularly and making a
commitment to change based on that belief.
• Objective: To be able to set goals and find new ways to incorporate
exercise and to identify the importance of different types of physical
activity.
• Intro: Making a strong commitment is hard but it is the first step in
reaching your goals. By starting the workshops a few weeks ago you
made a commitment that you were going to come to the workshops for the
next 6 weeks. Most of you went through the DPP so you most likely
remember that 150 minutes of moderate intensity PA is the optimal goal. If
you are just starting out 150 minutes can be a lot to try and accomplish all
at once. Getting any amount of physical activity in each week is the first
step and you can start slowly and steadily to build up from where you are.
Even starting with 10-minute sessions a couple times a day and building
up from there is a great start.
•
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Questions & Discussion:
o What are you short and long-term goals? Goals during the 6 weeks
of workshops? After the 6 weeks are over? 6 months? 1 year?
§ SMART goals: specific, measurable, attainable, realistic,
time-based
§ Go through the process of identifying 1 long-term goals and
1 short-term goal for next week that would be a good step
towards your long-term goal (performance-orientated: how
many minutes of exercise in a week over how many days
and not outcome: weight loss)
o How do you think you will think and feel about yourself after you
start making these changes?
• Physical Activity:
o Chair Workout:
o 10 chair to stands (squats)
o 10 calf raises holding onto chair
o 10 front leg swings
o 10 lateral leg swings
o 20 total russian twists
o Others: Tricep dips, leg lifts, leg circles
Workshop 4
• Topic: At-home physical activity
• Stage of Change: Action
• Process of Change: Stimulus Control (Take Control of Your
Environment)
• Overview of PoC:
o Removing reminders or cues to be sedentary and using cues to
exercise.
• Objective: To be able to find ways to use participant’s current
environment in ways to add in physical activity.
• Intro: Planning ahead of time to schedule when you are going to add in
physical activity can be really beneficial for sticking to your goals. When
situations come up that could be difficult and steer you off track, having a
plan will keep your confidence in yourself and your goals high. Planning
around holidays, vacations, etc. will make it less likely for you to slip.
However, if you do end up slipping, it is important to be able to evaluate
what happened and move past it.
• Questions & Discussion:
o What events in your life do you think would cause potential slip
ups?
o What places, people, things increase the likelihood that you will be
sedentary?
o What are ways you can remind yourself to be more active?
o What are the benefits of doing physical activity at home?
o What are ways you can restructure your current environment to
make it easier to add in physical activity regularly?
•
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Do you see yourself still be incorporating physical activity and
stretching into your daily routine after the workshops? How will you
think and feel about you have reached these time periods?
o What are the benefits/rewards of stretching?
o How can you incorporate more stretching and flexibility?
• Physical Activity:
o Resistance band workout:
o 10 bicep curls
o 10 bent over rows
o 10 band pull-aparts
o 10 squats
o 10 lateral leg raises (each leg)
o 10 lateral lunges (each leg)
Workshop 5
• Topic: Physical activity that you enjoy
• Stage of Change: Preparation & Action
• Process of Change: Counter Conditioning (Use Substitutes)
• Overview of PoC:
o Substituting healthy alternative behaviors and thoughts for
unhealthy ones.
• Objective: To consider the new behaviors participants want to take away
from the intervention and why they want to exercise regularly. To check
back into the goals made during Workshop 3 and to reevaluate how they
are doing.
• Intro: New behaviors can be intimidating when you are trying to add in
physical activity. Replacing old behaviors with new healthier behaviors will
make it an easier transition to making physical activity a part of your daily
routine. Replacing one behavior at a time instead of trying to change
everything you’re doing all at once can make the changes more realistic
and more likely to continue in the long-term.
• Questions & Discussion:
o What are old negative thoughts and behaviors that you can change
and replace with healthier substitutes?
o What do you want to gain from exercising regularly?
o What type of exercise do you think is right for you and your
lifestyle?
o How have you been doing on working towards your goals that you
set during Workshop 3?
• Physical Activity:
o 30 sec wall-sit
o 15 calf raises
o 20 starfish (elbow to opposite knee)
o 10 push-ups (knee push-ups or wall push-ups)
o 10 walking lunges/curtsy lunges
o 30 jumping jacks (step out)
o
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Workshop 6
• Topic: Staying motivated
• Stage of Change: Action
• Process of Change: Reinforcement Management (Use Rewards)
• Overview of PoC:
o Increasing the intrinsic and extrinsic rewards for exercise and
decreasing the rewards for being sedentary
• Objective: To be able to find ways that will help participants stay
motivated once the workshops and intervention ends.
• Intro: Staying motivated is going to be the key to reaching your goals and
preventing any slips up after these workshops end. You have made it
through these 6 weeks!! You showed that you were committed for over a
month and now you have the tools to be able to keep making these
changes during the next 6 weeks, 6 months, 1 year and in the long-term.
• Questions & Discussion:
o Intrinsic rewards include things such as personal achievement,
professional growth, accomplishment, etc.
o What are a few intrinsic rewards of participating in physical activity
regularly?
o Extrinsic rewards include tangible rewards, things you can see or
receive, etc.
o What are a few extrinsic rewards of participating in physical activity
regularly?
o Would tangible rewards help you stay on track?
• Physical Activity:
o 20 jumping jacks
o 20 arm circles (10 forward, 10 backward)
o 10 lunges with twist (each leg)
o 10 reverse lunges (each leg)
o 10 single leg calf raises (each leg)
o Others: fire hydrants, glute kicks

